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PUBLIC NOTICES 
The High Commissioner 


for India is prerared to receive TEN- 
DERS for the SUPPLY of :- 
WHEELS AND AXLES FOR RAILWAY CAR- 
RIAGES 

Forms of Tender may be obtained from the Director- 
General, India Store peesene Branch No - 
Relvedere-road, Lambeth, 8.E. 1, and Tenders are to 
he delivered at ie office not hist than Two o'clock 

p.m. on Tuesday, the 6th _—! “een 





YAN, 
qene Director-General. 


orough of Folkestone. 
SEA OUTF ALL. 
The Corporation is prevared to receive TEXDERS 
for the CONSTRUCTION of about 750 
LINEAL of 48in. diam. and 330 YARDS Rt Sti 
diam. IRON PIPE SEA OUTFALL SEWERS on the 
foreshore. and about 200 YARDS LINEAL of I5in. 
IRON PIPR — | 200 YARDS LINEAL of 1i2in. 
STONEWARE PIPE COLLECTING SEWERS, to- 
gether with MANHOLES, &c., and all appurtenant 


4 

The plans may be seer and quantities and form of 
Tender obtained at the office of the Engineers, Messrs, 
WwW. H. Ratford and Son. Albion Chambers, King- 
street, Nottingham, on derosit of Three Guineas 
checne), which will be returned on receipt of a bona 
fite Tender and the return of the quantities. 





of t b Engineer. E. Nichols, Esq., 
MIC.E.. Borough Engineer's once. .r ey 
In employing more than 20 men 


terence will be given J those whosé names are on Mhe 
King’s Boll of 
The lowest or any “Tender will not necessarily be 


accepted 
“Sesled Tenders to be delivered or sent to the under- 
signed on or paeee, Se Shuagfey. February 22nd, 1928, 
endorsed “‘ Outfall Sewe: 
By Order. 


A 
Town s ce. 
ord - 1983. 


orough of Portsmouth. 
EIGHT-TOW ELECTRIC CRANE 
Portemouth Town Council invite DESIGNS 
act TENDERS for the CONSTRUCTION and MAIN- 
TENANCE in thorough repair for 12 calendar months 
from the completion thereof of the following WORKS, 
that is to say 
An ELECTRICALLY OPERATED PORTABLE 
JIB CRANE, at the Quay. near the entrance to 
Graving Pook, to lift § tons at 30ft. radius and 
1f tons at radius. 

Copies of drawings. the conditions of tendering, and 
the general conditions under which the Designs and 
Tenders are invi ean be obtained on application 
(accompanied by the sum of £2 2s.. which will be 
refunded on the return of the documents within three 
days or on the receipt of a bona fide Tender. accom- 
panied by the documents resuired) to Mr. Arthur W 
Borough Engineer, Town Hall. Portsmouth, 
from whom any further particulars can be obtained. 

The work will have to be carried out under the 
trate union rules in force in the borough 

Tenders, marked “ der Orane, Outer 
Camber,”’ are to be sent in on the form supplied. 
accompanied by the drawings, &c.. tae by the Cor- 
poration, together with the tenderer’s desicn and 
specification, as required in the conditions of tender- 
ing, and must reach the wndersigned not later than 
10 a.m. on Tuesday, 6th Mareb, 1923. 

The Council do not bind themselves to accept the 


lowest or any 
F. J. SPARKS. 


Town Clerk. 
The Town Hall, Portamouth, 
6th February. 1923. 1466 


(lhesterfield Corporation. 


50 bank. pose att es 


F. KIDSON 
Town Clerk. 


1455 








The above is prepared to receive TEN- 
DERS for the G a a BORE-HOLE near 
Speci be obtained lication to 
may application 
the above West Bars Obesterfield. 


Tenders to be addressed to the Engincer and 


Manager, Corporation Water Department, West Bars, 
Chesterfield, 
CHAS. BOLDRY. 
Engineer and Manager 


1488 





TENDERS INVITED. 


(Jounty of London Electric 
SUPPLY CO.. LTD 
BARKING POWFR STATION. 

The County at Leodes Electric Supply Compan 
Limited, are receive TENDERS = the 
SUPPLY and ERECTION of CONDENSING ANT 
and AUXILIARY APPARATUS for their Barking 
Power Station, Specifications may be obtained by 
manufacturers from the o of the Company on 
commeation to the undersigned on or after February, 
12th, . and on payment of a fée of Five Guineas 
for the first copy and Two Guiness for every subse- 
quent copy. led Tenders, marked “‘ Tenders for 
Condensing Plant and Auxiliary Apparatus for 
Barking Power Station,” are to be addressed to the 
Chairman and Managing Director and lodged at the 
R of the Company by Noon on March 
—e paid for any number of copies up 

be refunded on receipt of a bona fide 
The Company do not bind themselves to 
accept the lowest or any Tender 
F. oe 


and Secretary 
The County of London Electric gf Co. Ltd., 


1475 Moorgate-court, Moorgate-place, E 





TENDERS INVITED, 


(Younty of ondon Electric 
Y CO.. LT 
parte Supply Company, 


NDFRS for the 
TRECnom ot STATIC TRA 
Barking Power 





the on ai 

aay, Febrmery 12th, 1923, and on pay- 
ve Guineas for the first copy and 

for every subsequent copy. Sealed 

Tenders for Static Transformers 

for Barking Power Station,”’ are to be addressed to 

the Chairman and Managing Director and lodged at 

the Registered Office of the Company by Noon on 

March 26th, 1923. Sums paid for any number of 

coptes up to three will be refunded on receipt_of a 

bona Qde Tender. The Company do not bind them- 

octvey Dy nce Chevette or sae 

McQUOWN, 
Thenrae and Seeretary. 





Che Engineer 


—_—_——_————— 


PRINCIPAL CONTENTS OF THIS ISSUE. 





The Evolution of the Heavy Oil Engine. 





Motor Car Works at Lincoln 
(With a Two-Page Supplement). 





Wagon Stock on British Railways. 





Precision Measuring Instrument for 
Small Motions. 


The Air Conference. 
A New Closed Feed System. 











Creosote Treatment of Sleepers. 














SITUATIONS OPEN (continued) 





Se ntire Ch WanrEe, Fully Gealises. to Take 
— Charge of commercial 


Bullaecs. 


aired in strictest confidence .— Address 
ngineer Office. 





TAINLESS STEEL.—-VACANCY Baers in Com- 
peat? is Ch superior Stainless Steel, Stain 
= ron eh-speed and the whole range of Special 
> om biel tab commesetiol axpovienss and anemee” 
gen wit perience and connec- 
tion ~Address, P6879. The Engineer Office. P6870 a 


APABLE CONSTRUCTIONAL STEEL WORK 
y) peas NING DRAUGHTSMAN REQUIRED for 
Architect . Liverpool District edge 
Belnforced _ an advantage, but not essential. 
State age, experience. and salary required 
1458, The Engineer Office. 


D® 








AUGHTSMAN, Rpearioneed ta | in Lay-out of Rollie 
i 


Mills and Miscellaneous Plan ust qu 
and reliable. State salary reautred. prospects. 
—Addreas, 1490, The Engineer 1490 a 





| Ps = ae by ° Firm of Manu- 
ow. 


pap ust be thoroughly expe- 
rienced in on. S -epeed Air pressors 
rail types addres stat », tall particulars 

y ven. — stating age. fu ulare 
regarding experience, salary required, 1304, ‘ 
Engineer Office. 1304 4 





paytemax, 25 to 35, Cporitinns LW Jn g 
J 9 walited. ~ —= 
y — 
SGdress. 1495, The Pavinder Gites ACCRA A 
UGHTSMEN WANTED, Experience! in Rai!- 
way Rolling wax Construction — oe as 
letter, giving details of ex 


WAGON CO., Led., be tmethwick, aye : Se 


RAUG Men. 
Pescara ees oS t, 
= Diese! Ol] Engines. 


State full ears hy ot 
ence, age, and salary required, enclosing copies 
Smt testimonials.—Address, 1457, 





a5 « 





The Dowel 
457 A 





RAUGHTSMAN, with Good Knowledge Traction 
Motors, Electric Vehicles, &c., capable of plan 
ues and i pt RR “outs Only those 
a good y; £5 per 41 
hours week; London 4istrict,—Address, 1480, 
Engineer Office. 1480 a 





PUBLIC NOTICES PUBLIC NOTICES 


OCOMOTIVE DRAUGHTSMAN WANTED for 
_ North-East District, thoroughly experienced in 





TO TRENCH CONTRACTORS. 


Tr Directors of the Stafford- 


SHIRE POTTERIES WATERWORKS 


unty Borough of St. Helens. 
The Cor; tion of St. Helens are prepared to 
ree. TEND RS G 7495 
LIN. ¥ of TRAMWAY 
the BF Boundary, 
Parr-street, St. Helens. 
Drawings and conditions of contract may be seen 
and specification. form of Tender, and bill of quan- 
tities obtained “ application to Mr. Arther W 


Eccleston Hill, to Higher E Cc. 
about 4 MILES of 24in. CAST IRON PIPES. 
Specification, with form of Tender and schedule of 
quantities, may be obtained from the undersigned on 
deposit of Three Guineas, which will be returned on 
Bradley, M. Inet. and Water Engineer, | receipt of a bona fide Tender and on return of docu- 
on payment of £2, shiek will be returned on receipt | ments sent. 
of a bona fide Tender. se. amet a PE endorsed 
Sealed Tenders to be sent in om the form and in the | ‘‘ Tender for Pipe Trenches,’ must be delivered not 
envelope provided not later than 9 a.m. on the 28th inter pes Noon, PThureday. the let Mareh. 





instant, irectors do not bind themselves to accept the 
The Corporation do not bind themselves to accept | lowest or any Tender. 
the lowest or any Tender. R. C. FRAIN, M. Inst. C.E., 
W. BH. ANDREW, Engineer. 
Town Clerk. 39, Albion-street, Hanley, 
Town Hall, St. Helens, Stoke-on-Trent, 
February, 1923. 1436 9th February. 1923. 1482 
SITUATIONS OPEN 





The South Indian Railway Com- 


ay N- 
DERS tor oe the SUPPLY of Se Fy SETS 257 ANTED. Experienced TRAVELLER. Who Wants 
aL Eos. 0 eet ee ee ee en oe ee 


Specifications and forms of Tender will be available 








tt iMfices, 91, Petty Fran West- 
ae I toupear’ oe e wre OW P6873, The Engineer Office. P6873 a 
Tenders, addressed to the Chairman and Directors 
of the South Indian Railway Company, Limited, W4ntse IMMEDIATELY, CONTRACTORS’ 
marked ‘* Tenders for Steel ng.” must be left AGENT, capable of taking full charge large 
with the undersi aad Re al than Twelve Noon on | works involving tunnelling, reinforced 
Friday, the 2nd aqueducts, in Home Counties; must be thoroughly 
‘ The ipirectors. dom + bind ‘themselves to accept the | experienced.—Reply. giving full particulars 
lowest or any Box 247 J . 87, G +) 
A . which wiil not be returned, will be made pes Bint Soi «Aw thee area entrees Li . 1446 4 
of 2s. 6d. for each copy of the specification. GRATON 


ap of the drawings may be obtained at the 
of Messrs. Robert White and Partners, Con- 
sulting - ey to the Company, 3, Victoria-street, 
a A. ih IRHEAD mission. —— by letter, stating training, age, and 
anaging Director. salary uired. 5 candidates will be 

74 quired to to submit fullest . 1454 A 


"9 ‘ATIONS are bh om by am, 
KNIGHT, of 

oman, ae . from young’ MEN . have just 

completed their technical education In Power Trans- 


91, Petty 


Sketch and Estimating; only 
—— J need aopiy. giving tall 


rticulars, age, expe 
rience, and salary required —Address, 1486, The Enel. 
neer Office. 1486 


A 
4. 





LD. BOTA SLID CONSTRUCTIONAL FIRM in 
the rth REQUIRE t EDIATE 
VICES of ‘ EeaDING DRA 


v. poekils ot | ot applying 
Re- 


Tris W010 £400 " 


1447 A 





7 
muneration will be at the r 
year, according to ability — ag Vy 
neer Office. 





TRpOTURAL BL DEAROTTENAE. First ,—t Rm 3 
Detai Estimate 


and ng 
pg M ARROL and CO. (Swan- 
sea), Ltd... Sine 8 Dock . Swansea. P6858 a 





Y BAU SRIENAR WANTED for a8 
eB One wi Sh Crane Experienes 008 
1460, The Oikos, — woo 





= for A ‘METAL FOCREST ¥ 
of making hi 


ass Hydra’ 
Castings and hae ht with Moutdis 
and up-to-date methods.— Address, aoa The E 
neer Office. 1453 A 





ONDON CONSTRUCTIONAL ENGINEERS 
QUIRE ASSISTANT FOREMAN, thoroughly 
experienced in all trades (Senetes Making, '+- ng. 
&c. &c.), with knowledge of and competent to fix 
piecework prices.—Apply by potter, stating full par- 
tieulars and salary required, Z. E. 684, care 
Deacon's, ball-street, EOS. 1469 a 





SITUATIONS OPEN (continued) 
Page 2. 








.W. 1, 
1923. 1473 


France, 8 
5th February, 
SSISTANT ENGINEER, with Sound echanien! 

and electrical experience; competent to 





 . . pane aa (in ghosnes : = eentor) et Goll? atin. 
Top rica, employing phase 5, ™ nery 
uUnIcl lit of Geor e Tow n, including modern power station plant.—Address 
PENANG, STRAITS SETTLE a. stating age, experience, with copies testimonials, 1491, 
het on ASSISTANT ENGIN The Engineer Office. 1491 a 


cipal Commissioners of ae Town, 
peseee REQUIRE an ASSISTANT to the MUNI- 
CIPAL ENGINEER, age 25 to 30, preferably 
unmarried, on a three years’ agreement, with possible 
extension. Applicants must have had a good tech- 
nical education and a ~~ Sraieseg as pupil and 
assistant with a Borough or County Engineer or « 
Civil Engineer in fm oe oa practice, with experience in 
Munici and Gene Engineering Work, including 
. Buildings, Bridges, Sewerage and 

s.and the control of by ey Tt is desirable that 
candidates should have the a i. of the 
Institution of Civil ngi mete tee or tes 
examination of the Institution of Munictpal 


ty Engineers 
Salary anal dollars for the first year, rising by bien- 
of 600 dollars a year to a of 





SSISTANT REQUIRED for Engineering Depart 
— in the East of an old-established frm. 
Must be under 26 years. unmarried and 
= a education, ed in office routine, 
ting. gootsecine. &c. Me rite, we hi ht full 
tleulars. of ucation, training, 
GIL. 64. Gate” street, London, B.C. 4. 100. s 


VID. OWN at SONS (Huddfd.), Ltd.. 
Dn Gear Gass Weeks uddersfield REQUIRE the SER- 
CES of a bishiy tbhitieal MAN with know- 
ledge at opting to Take Charge of Advertising, 
Catal c. None but fally qualified men need 
apply. State salary and experience. 1448 a 


ood 
esti- 
par- 
» to 





Park 


ur 
and 








ATING —Well -- 're London FIRM RB- 


OUIRE ic MANAGER “a 


of Heating, Domestic 
Applicants must be 


4 is20 dollow ber annum lor the mainten : 
carry out contracts to 


motor car will will - 7. 
vided, with half-pay Seciog "the voyage ou 
selected candjdate must pass an approved Nnedical 


examination. 
stating whether married or single, ‘ 
giving details of education, trajnin 
generally. with particular reference 
the items mentioned above, and copies (only) it ci 
monials, to be lodged with Messrs. C, 0. 
PEIR MM.. Inst. 0.5. i. 186, 


Su ly. Drying ee vn 
upply. Dr, and Ventil 
SEE Sate shel ‘ob oak ame 
a conclusion.. Only —— man need z 
Lucrative position is lerod.—-Address, P6852, The 
Engineer Office. P6852 








pplications. 
birthplace, | 
and ex ence bt gat neg me hang WANTED for North 


trict, 








ot London E 
uo @ 1° 3 + ---—~y 


_ Ltd., 
place, EC. 





5 essential. 


Glasgow, Agents for the : er ii 
Tuceday, 20th February, 1983. sted B0 148s Address 1451, The Engineer OMice, ia 





SITUATIONS WANTED, Page 2. 
PARTNERSHIPS, Page 2. 

' PATENTS, Page 2. 
MACHINERY, é&c., WANTED, Page 2. 
FOR SALE, Pages 2, 3. and 4. 
AUCTIONS, Pages 4 and 98. 


PREMISES TO LET OR WANTED 
Page 4. 


WORK WANTED, Page 4. 
AGENCIES, Page 2. 
MISCELLANEOUS, Page 2. 





For Advertisement Rates See 
Page 149, Col. 1. 





NUMERICAL INDEX TO ADVER- 





TISEMENTS, Page 97, 
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SITUATIONS OPEN _. (continued) 


PpPopeaAkEne WANTED af a oe ad 
in the ay depa: tor: 





near Glasgow give part: are ot ee 

practical training, age, ec. SeRDOLS. : 

Wm. Porteous and Co., Advert pom ascow 
° A 


= 


7STIMATOR REQUIRED, Accustomed to Tendering 

“, tor Electric Motcra, Generators, &e. Applicants 
state age, education, experience, and salary required .— 
Address, 1481, The Engineer Office, 1481 Aa 

















SITUATIONS WANTED 


\ ANTED, POSITION as ENGINEER or TECH 

NICAL ASSISTANT: trained engineer, shops, 
D.©., complete gasification planta, gh-pressure gas 
distribution ; recently assistant to consulting a 





neer, lay -out of plants, foundations 
martied ; permahency.—Addreas, ° tne E Ens: 
neer Office. Pé6s92 B 





Wa POSITION ef ENGINEERING nee 
MANAGER ; good o ser, with geod teati- 
raonials, having held similar — with prominent 
 apinons firms.—Address, P6824, The Engineer 
0 P6824 B 





COMPETENT ENGINEER (35) SEEKS POSI- 
TION as MANAGER or ASSISTANT to MANAG. 
ING DIRECTOR or other responsible post with Iron 
and Brassfounders and/or General Engineers at home 
or abread. First-class training and wide tical 
and commercial experience with firms of high repute. 
Pall Knowledge of all departments of the trade. 
Ny aceustomed to responsibility, ‘ as 
manager and superintendent of works. Specialist in 
non-ferrous alloys production and their general applica- 
tions Well known and -very highly ——_ ~~ 
Address, P6867, P6867 


The Engineer Office, 





DVERTISER (Age 29), 
£ ability, DESIRES progressive a MENT, 
preferably in North of England ; good selling record, 
trained in mech. engineering, first-class a. 
Address. P6890, The Engineer Office. P6890 B 


with Sales iNEMENT. 





MECHANICAL-ELECTRICAL eee Eee. 15 

years’ selling experience wi 
now DESIRES responsible POSETIO: any export 
neerchants. Fluent French and German; well 
travelled.—Address, P6862, The Engineer Office. 
P6862 B 





DVERTISER, a Public | School Man, 34, 2 Years 
university, 5 years’ appren —. fuily quali- 
fied mechanical engineer, A.M.1.M.E., REQUIRES 
permanent APPOINTMENT at home -* abroad. 
vious posts _——— ——. — — works 
manager; has experience 
French, Arabic. Address, posse. SThe nines Sie, 





TRCRAFT DESIGNER, Having Wide Experience 
é ms ae = marine craft; good o 

ia for and who ean infuene> wesh.- DE- 
SIRBS SP POINTMENT with go-ahead firm interested 
in metal construction.—Address, P6876, po oo 
neer Olfice. 


oy. —The MANAGER = a Latge Engineering 
ks Purchasing t...who_has an 
ally Bs knowledge not the jnarkets of “the cou Ys 
rege te NEGOTIATE N: 
Deacon’ Leadenball street EO, 
489 B 





Write, Z. M., 613, c/o 8. 


NS WANTED (continued) 


EDUCATIONAL 








PEs cy 


ngi 
PR opogron BNcrvREE 2), 


systems, capable of entire charge. 
— Address, P6831, The Engineer 0 





en i chet 
EKS CHANGE 
P6831 B 





4 Years’ Practica! 


one Ga, 


UBLIC SCHOOL MAN (24), 
e 


GOPFIGE ar ther PORETION. 
Engineer Office 





Gan rEe ENGINEER 
thoroughly accustomed to 





apo aes SPSCAL come 
RING 8 SALE and "Sates MANA 
ill lication to SECRETA 
INS INEERING BAe 
. 333, anchester. 





ORRESPONDENCE COURSES for Inst. C.E., 

, as. _— a. E., London +t: Cietzic., dnter, 20 
ally oa & Te 

(Honours), A te . z. 


eth ee aba ek es te 


rence Pea, LIVERPOOL. 











wiostaliation.: 
ne ins ation , 
iL, vpats" experience.-Addtesa, Pond, The, Engi neet | J Ese es Ais Be at ee: 
B.E., B.Sc -" ao) E.. ne per- 
or by 
TOREKEEPER (Experienced) SEEKS an EN- — the 
0 GAGEMENT, any capacity; thoroughly con-| past pony years, os on be commenced at any 
versant in qreeniaing, and controlling sto: depts.— | time.--39, ¥ Westminster, 5.W.  Tele- 
Address, P6880, The Engineer Office. B | phone No., Victoria 4780. Ex!» 
O FIRMS REQUIRING REPRESENTATIVE or 
WISHING to EXTEND PRESENT BUSINESS AGENCIES 


in INDIA and FAR y= oe (82), ome, 
tomed responsibility and hard wo 

India April, 1923, DESIRES NEGOTIATE ENGAGE. 
MED as Branch Manager or Assistant ; 18 years’ 
experience manufacturing, 
sales, all classes engineering a and appliances, 
well educa “ ress, capable taking charge 








ANTED by a FIRM Now Making Fire Extin- 
guishers, a First-class AGENCY in Engineeting 
Articles or similar product for sale over the whole of 
Great Britain.—Apply, SAMUEL JONES and CO., 
Ltd., Bridewell-place, E.C. 4. P6861 D 





sales or manufacturing ide, poll ap shin up shipping 
correspondence, publici vy et weibepnces 4 ; willing 
to travel.—Address, P6747, The Engineer O Sones 

4 


K 
0 PUBLIC WORKS CONTRACTORS AND CON’ 
STRUCTIONAL ENGINEERS,.—CIVIL ENGI 
NEER (39), A.C.G.1., A.M.IC.E., ex-officer, 16 years’ 
experience public OE Tadia, SREKS EMPLOY- 
MENT at home in any suitable ca ity ; I salary 
accepted to start.—Address, P6835, ngineer 
Office. 835 B 








ORKS MANAGER, Excellent Long Service 

record with general d ironfounders, 
SEEKS SIMILAR POSITION well-educated man, 
with sound works and D.O, experience good organiser, 
successful control of salary.— 


Address, , P6884, The En meer | Office. P6884 B 


ase. with Central Offices in Man- 
‘4 chester, are OPEN to REPRESENT ONE 
or TWO FIRST-CLASS FIRMS in Lancashire 


and surrounding district. 
Highly technical and sales ability available 
with old and extensive connection. 


Address, 1470, The Engineer Office. 1470 D 





| Daprei a 8. Tm or = + NTATIVE 
AM Mech. E.. MI m SEVEN 
“and Praetical Training, SC, 


—a ERING 
an and Ex-Officer, 








HIEF DRAUGHTSMAN (Machine Tools), 25 Yeas 

experience, REQUIRES similar POSITION or 

Manager ; good organiser, suceessful control cf labour. 
—Address, P6812, Thé Engineer Office. 2 





RAUGHTSMAN (Age 31) DESIRES SITUATION ; 
exp., 7% yrs. works and D.O., with large riy. 

2% yrs. hand ‘¢eranes structure 

bine 5} yrs. motor and airtraft mach. and gen. mech. 
designs.—Address, P6891, The Engineer Office. ; 
P6sdl B 


Desir LC 
NE FIRST- CLASS FIRM in LONDON or 
PROVINCES. Has excellent knowledge of ENGI: 
NEERING PRODUCTS in general and has spec 
Rom es. eats in INTERNAL comBus ON 
NGIN vow disen: 


a Pesos" The Engineer Office. P6893 D 





Veg ng ors FIRM, Menefeainzing § a Bi ya 


SIDER APPLICATIONS for AGENCY in Scotiend. 





RAUGHTSMAN and ENGINEER, 12 Years’ Shops, 

12 years office, mdon, all-round experience, 

salary from £5 to £6; can take charge or as assistant 
to engineer.— Address, P6864, The Engineer 0: 





ECHANICAL DRAUGHTSMAN (27) SEEKS 
POST with General Engineering Firm, London 
district ; disabled ex-Service maa. Interview 
solicited.— Address, P6853, The Engineer . 
B 





IVIL ENGINEER, A.M.1.C.E., 14 Years’ Expe- 
rience both as engineer on contracts and on super- 
vision of iabeur, WANTS POST; steel and concrete 
pailding:. foundations, railways, &c.—Adadresa, 
2, The Engineer Office. P6882 B 
IVIL ENGINEER, 
ORKS: take charge works extensi 





tA rah th CLERK of 


er 
stations, mansions, houses, roads, sewers, Mretuloreed 
set out, plans, supervision and quantities. — 
E., 1, Devy-avenue, Scunthorpe, Lincs. P6881 B 
7NGINEER and CHEMIST, Late Works ~—~ =| 
SEEKS POST where 40 years’ mechanical and 





eivil engineering and manufacturing experience are 
valuable.—-E., 11, Arodene-road, London, A 
6874 B 





Meee), hare. M. Inst. 


SNGINEER, B.Sc. C.E., 
railway, now with 


vy formerly on staff of 
ae? firm, DES us ANGE with good 
xperienced all classes structural work, 
bull a, roofs, bridges, &c.; 15 year shops, drawing-* 
. Outside experience ; ‘used control staff, entire 
reaponstbility. Royal Engineer officer during war.— 
Address, P6865, The a eal Office. P6865 B 


NNGINEER REPRESENTATIVE : Sales, Erection, 
i, General expe sxperiensn. 18 years’ connection pare 


Coas' d_power users 
EQUIRES POSITION or AGENCIES in North of or 
don district. Excelent references.— Address, 
. The Engineer Office, P6889 B 





| ~——— (34), with Long Experience in Several 
branches of mechanical engineering. shops, D,O, 
and managerial depts.,- specially conversant with 
rotary hewspaper magazine and other printing presses, 
good electrical exp., excellent. testimonials, last posi 
tion supervising engineer to group. of five factories 
‘POINTMEN 


dares > T. 
— Address, P6837. The En er Oilice. P6837 B 





GINEER (82), Experienced in Produc aad 

ramming of steam engines, DESTRES POSITION 
in Power Station, home or abroad.—GREGORY, 
Aldeburgh, Suffolk P6869 B 





NGINEER, Mechanical (Age 37), Experience 22 
4 years, late manager small works (70 hands), 
SEEKS RE-ENGAGEMENT; motor car work or 
general.—Address, P6856, The Engineer O 3 
P6856 B 


NGINEER, Mechanical and Electrical, DESIRES 

4 POST, Works Engineer. Sound shop and D.O. 
experience, gas, chemical, steam, &c., works mainten- 
ance and erection. At liberty near future, —Address, 
P6859, The Engineer Office. P6859 B 








| gp oe ye DRAUGHTSMAN (34) REQUIRES 
4 J08 18 years’ shops and D.O, experience on 
mechanical filtration, contractors and 
general machinery, The_ Engineer 
Office 6894 B 


)XPERT DESIGNER, Coal-cutting Machines, OPEN 
for ENGAGEMENT, all types, electric and com- 
pressed air nae idress, P6877, The Engineer Office. 
P6377 B 


refrigeration, 
Address, P6894, 








pees TRADE.—ENGINEER (36),- with Ten 

years’ Australian experience, orough know- 

fedes” markets and gondisons. personal knowledge 

principal Ry ers. EN for BPPOOREsT.— 
Address, P6875, The Pehacer Office. P687 





NTELLIGENT BOY REQUIRES SITUATION in 
Engineering Works ;. age 15; slight knowledge 
of machine drawing; ex. refs.; small premium if 
required.—T. W., 387. New Cross-road, S.E. 14 
8B 


ENERAL MANAGER, with Many a Experi- 
ence with large automatic’ tmachiner manufac 
turing firm, is OPEN for similar APPOINTMENT. 
Proved a@ainisttetor and aud pee ; highest 
qualifications.—Address, P6769, ngineer eo. 


UNTOR. Aged 17), with 2 Yeats’ Technical Train. 
e ing, SEEKS POSITION in office of civil, mech- 





PARTNERSHIPS 


ENGINEERING 
PARTNERSHIPS 


AND 
BUSINESSES. 
Wheatley Kirk, Price & coll 


46, Watling Street, Londoa, E.C. 4, 


Established seventy years. 











pz TNERSHIPS. DIRECTORSHIPS, MORT- 
GAGES, DEBENTURES, BANK OVERDRAFTS, 
TRA CAPITAL, the FINANCE of CONTRACTS, 
ness only 

x =e —BuUsI- 
+ . 1449 o 


rivate treaty. 


ov 
dealt with by 
NESS BROKE » 48, Dover-street, W. wv. 





MISCELLANEOUS 





A BROCHURE on “ ENGINEERING SALES 
SHIP and SALES po TN EN e with 

wey COURSE of Retry wil 
SECRET. ‘ARY 


iG SALESM 
P6671 


MAN. 

par 
sent post 

THE INSTI or: 

ee 333, Caree-cent, 


NONSULTING CIviIL ENGINEER. Experienced in 








e with f 

— sslous Tor "puhile works, reporting and ph 
ydro-electrio + end other 

OPEN to "gIMIEAR 


wo Fluent 
Bolten. foes Save Sapeiedes of Spanish. ohio, A 





GINEERS, with Assured meres of Re) 

annum shortly, are WISHF FIND 

FACTURING be ww! cmaten plant and 

resources, line Co re high-class mprpine tools, 

y piece work. Full particulars w' 1 be given in 

- asf or their 

Solicitors pom agg te in arse instance to 

OOTE and DUTTON, Solicitors, 22, —— 
Manchester. 








NGINEERING, CHEMICAL SCIENTIFIC 

SPECIALITIES DEV ELOPED MANUFAC- 

TURED and FINA LNCED. —Iee . Smith and Son, 
Bookstall, Stai P6848 I 





HH ORES AND MINERALS.—Pyrites, Iron, 
. Vanadium Copper. &c. Inquiries 
ted. SAMPLING AND ANALYSES 
ritish firms represented on commission in Spain 
in technical work. 
J. E. CUNNINGHAM, A.R.C.Sc., Apartado 960, 
Madrid. 14741 


IF YOU REQUIRE 
DIVIDING HEADS for MILLING: 
ROTARY TABLES for 

SLOTTING | and MILLING, 


THE WHEELER R MNFG. ¢ co. Ltd. 
__ @6F, Trench Crossing. 


Ss? 











FOR HIRE 
OR HIRE, and Walls, de G Re ong 
for Contractors’ 
dia.—R. BI 


“Ground siret, 
London, 8.E. Telephone Noe 978 bye 





anical, or struétural engi ation to 





start. —Address, P6897, e Engineer Office. P6897 B 


ecuastc AL ENGINEER, Englishman, Aged 27, 





at present in India, SEEKS POS Cc 
pee of st ——— or Bek Plant ke Pe ed 
experience ;_.free June —Address, 
Engineer Office om. ’ Pasa. + 


ELECTRIC from 
PORTABLE Pe AM ENOTYES, 
ba cy aM BOILERS, CRANES, 

of every description ; 


Ex. 














Appl will only be considered from tho: y 
agents who already have sound connection 
amongst steam users tn Scotland.—Address, 1435, The 
Hngineer Office. 1435 D 
EE Ebon boller FIRM, Manufacturing a Very yar 
“known boiler speciality, is PREPARED to GON- 
SIDER APPLICATIONS for AGENOY for Sheffield 
and district. C-——} will only be d 
from t agente who already +] 





sound Sen amongst steam users in Shef 
Address, 1436, The Engineer Office. 1436 Dp 





Ge TLEMAR. 


torte. civil D 
SIRES mes RE ESENT reliable —< FIRM for 
Mialands area for Sale of Mater in connection with 
Buildings, Power Plant and Machinery.—Address, 
Pp Engineer Office. P6885 D 


. 


with Connection Amongst (Con- 
engineers, &c., E- 
ass 





LD-ESTABLISHED FIRM, Manufacturing Well- 
known Marine UIRE 


Auxiliaries. REQ 8 
AGENT for Glasgow and — districts. Only 
firms already having ies CO! with marine 
ones need apply.—Address, 1371, The od 

a 





ESTMINSTER FIRM, with Swedish and Belgian 
offices. SEEKS additional AGENCIES for 
Easincenss Specialities.—Address, P6895, The F 
neer Office. P6805 


ALFRED HERBERT LTD. 
COVENTRY, ENGLAND. 

We Lm = ge ~~ ~—o. 4, 2 

the’ world’ and are prepared to pegotiate for cole 


D 





Birmingham, New- 
heffield, Leeds, Bristol. 


—G 
halen Paris, Lyons, 
— ——~ "woe Anon, Belge Alfred Herbert: 

o Raters | Gut Lta,.: Caleutta. 


trait S08. Anon, ‘non, tal. i Fa 


adoey, 
Sees okohama, Tokio, Osaka. 
Toronto. 1444 D 





PATENTS 





EROMOTORS.—Device for CONSTANT SPEED 
TIA TIONS 


ITED for RITISH PATE. 
RIGHTS (No. 148,601/1922).—Write, BREMNER 
BROS., Windsor House, Victoria-street, 5.W. m 





one ENGINES, Tested with Good Results 4 
coma. DESIGNS, PATTERNS, PATEN 

FOR D OSAL; also Patented GAS PRODUCER 
GENERATORS which generate gas rapidly coal 
A a is motor vehicles, towns gas and all 
t firms seeking —- a. business or new 

capital =F. *UMPLEBY. Tufton-street, Sileden, near 


Keighley, H 
: om PROPRIETORS of LETTERS — Nos. 
113,000 and 139, — relating 


AUTOMATIC MULTIPLE-SPINDLE ‘soREW 
CHINE DIE or TAP "HOLDERS for AUTO- 








and 
MATIC SCREW MACHINES, 
DESIRE to POSE of their PATENTS or to 
GRANT $8 to interested corn on reason- 
able terms for the pur, of EXPLOITING the same 
and ensuring their commercial ment and 
working in this country.— to be 


practical 
pddressed to 
CRUIKSHANK and FAIRWEATHER, 





65-66, Chancery-lane, London, W.C. 2. 1340” 
PROPRIETO of Pn aa TENT No. 
130,858, dated November a. seas. relating to 
cout Sertin dn" atten Segucl" Betis we 
Motor BAIROUS of E G into 





PROPRIETOR of BRITISH PATENT, No. 


pee. 970, dated March 8th 1919, relating 
S 7 pyre for Forging Ae pe and the like,”’ is 
DESIROUS of ENTE RING ET ge ENTS 
by way of & oe or OTHER WI on reuson- 
ty pose of Seiolting the above 
ensuring its Pract ractical 2 
ital wil ye addressed to B. 


Steger B 








PATENTS AND DEMONS ACTS, 1907 AND 1919 
=e AND SUPERHEATING STEAM. 


Bent Nay 2510 £ BRITISH LETT: 
1 ‘ne PATE 


ERS 

of 1013 is PRE PARED ¢ 

to LICENSE B “4 

SELD. tht PATE = M ritish Many 


It comprises a device for 


drying aud superheating steam, in which the st 
caused tO pass through a dies ‘ts ot twe 
perforated couleal Teambers which are relatively 
adjustable to vary the steam passage. . 
Address ; B. W. @ T., 
111 and 112, Hatton-garden, 
1442 2 London, B.. 1 





as rarer ef LETTERS PATENT. No. 
8,326, relating to 
STBAM AND GAS TURBINES 
DESIRE to DISPOSE of seats PATENT or to GRANT 
LICENCES to Intereste: rtles On reasonable terms 
for the purpose of EXPLOITING the same and eusur. 
ing its full commercial develapment and practical 
working in this country.—Inquiries to be addressed tg 
CRUIKSHANK & FAIRWEATHER, 
65-66, Chancery-lane, London, W.C. 2. 1441 





' ne ZROFEIETOR of BRITISH PATENTS Nos 
d 5588/15 (Pat. of Add.), both dated 
Ase. 13. 11s and both pine to ** Gas Engine’ 
is DESIROUS of ENTERING into ARRANGEMEN?S 
by way of a LICENCE or otherwise on reasonable 
terms for the purpose of EXPLOITING the above 
patents and ensuring their practical working in Great 
Britain.—All inquiries to oe pasoenaed to B. SINGER, 
— Building, pamennte 1461 a 


1 lees ARE PROPRIETOR of BRITISH PATENT ¥o. 
124,716, dated March 27, 1918, relating t 
provements in Driving Mechanisms for Washing Mn 
chines.’ is DESIROUS of ENTERING into 
ARRANGEMENTS by way of a LICENUE or other. 
wise on reasonable terms for the purpose of EXPLOIT 
ING the above patent and ensuring ite practical! work- 
ing tn Great Britain.—aAll inquiries to be addressed to 
B. SINGER, Steger Bulldias. Chicago, Lilinois 1463 a 











= PROPRIETOR of BRITISH PATENT No. 
07,559, dated March 30, 1917. relating to “ 
te in Power Hack Saw Machines."’ is DF. 
of ee oe SS SSENTs by 
se OM reasonable terms 
XPLOITING the above patent and 
ensuring its Sopetlenl working in Great Britain — ]/ 
inquiries to be addressed to B. ae. Steger 
Building, Chicago, Ulinois. 1462 & 


prevemci 





MACHINERY, &c, WANTED 








JANTED. a BAKER'S poves: MIXING Ma. 
CHINE ; would do about 240 Ib. of flour at the 
time, newest aa —BSend ulate and 
catalogue to SHINE, North Main-street, 
Bandon. P6566 F 
ANTED.—ANGLES, 2}in. by-@#inm. by iin. by 
ANGLES Sin. b Sin. 
:LES. . by 
R.8. a. 7in. by din. of abt? ‘by in. BY 15. om 
Derb 


‘Address, P6898, The Engineer Office. Peres ¥ 





JANTED, LANCASHIRE BOILER, &ft. 6in. Dia 
meter by 30ft. long by 160 Ib. working pressure. 
—Address, 1469, The Engineer Office. 1469 F 





ANTED. ONE 4-5-TON HAND-DRIVEN DER- 

RICK CRANE with 50ft. jib; must be in good 

condition and complete in every detail; steel jib 
preferred.— Address, 1471, Engineer O 


1471 F 





ANTED.—20in. = —~ 1 SLOTTER, “ Muir" or 
TESTING MACHINE 

* Tilghman ST PLANT. 
it. centre 8.8. GAP LATHE, to take ft. 


The Engineer Office. 


bet weea 


1487 F 


yy 1487, 





VAS ENGINE WANTED, 50/100 H.P., for Suction 
good condition. —Reply to ee 
19, Cullum-street, 


L. 
stating H.P., maker's name, No, of engine, pad pe ae 





FOR SALE 





es -*F PRESS, One New Hydraulic, Capacity 
cost about £4500; offers invited. The 

LIQUIDATOR. Scottish Mesopotamia Corporation. 

Ltd., 31, George-street, Edinburgh. 144 





Matt. by s4ft. 


ture: 
t ted coveted, 


ide of the 


ulna. regen 
50f match- i 


t. 
aod ye and d gallery —) each = building 
BUILDING in three 
wave. bE h gia aes tin supported on S hee steel 


russes, * 118fb. 
Be above FOR MSALE. caean. 


»_Weeete Beieh, 0 ready for A 


Royal, 
u 

ORNISH BOILER, 24ft. by @ft., 80 1b. Working 
ure (new). LANCASHIRE BOILER, 2éft. 

by 7ft., 120 lb. working pressure, fitted new flues.— 

H. and T. DANKS (Netherton), Lid., oo" m, 
Dudley. 271 @ 








and BOILERS up to 2001» 
; Sirocco Fans, 48in. dia; 
d 120ft. high ; Large 
Valves, Dampers and 


To-Spindie “Drifting” Mac Sesine, = Lathes, City 
Grind Roots B steam 
dives * Electric Lighting Bet. "a " , by Vickers ; 

t. * in, by 8iin. by 30in. deep ; 
5 by 20ft.. 9 by 4 by 18ft.; Angles 


pA Quantity of iow Pitch Pine 
: Circular Glenboig Fire-bricks 


nag BOILER SETTING ENGI- 
Victoria-buildings, ae 
a 


SSS 


S, Ltd., 1, 





OR aw gS - BALE .— 
Rr tically a 94 Buckton Motor-driven 
ie ACHINE, 12ft. by 5ft. by 
Berane, obi ». ‘arive, 2 tool-boxes, with 25 H 
44 

Nearly New ‘fain, me i vy, itt bed SLIDING 
SURFACING and THE, by 
psa two saddles, woe aahan students, 4-Jaw 
ooo E 20in, centre ING, SURFACING an 
SCRE W-CUTTING Tarn sft. straight bed, 2 

dies, sone Ses Serning synedinne spe 4-jaw chuck. 
enone OH ConES sons Sana’ or , 600, Commtectel- 

, 4ondon, 4620 


High 
44 . 








For continuation of For Sale Adver- 
tisements see page 3 
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The Evolution of the Heavy Oil 
Engine.’ 
By R. E, MATHOT. 


CONTRARY to a generally prevalent idea, it is to the 
Englishman Akroyd Stuart that we owe the first 
application of the oil engine working with automatic 
igrition after the ifitroduction of the combustible 
into air previously compressed by the working pieton. 
This cycle is quite different from that of Otto or of 
Beau de Rochas. The Diesel cycle may be regarded 
as a modification of the Akroyd cycle, for it operates 
on the same principle. The engine patented by 
\kroyd in 1890—two years before that of Diesel— 
burnt the charge at constant volume, whereas the 
Diesel engine burns it at constant pressure; but in 
other respect? the Diesel cycle only differs from that 
of Akroyd in that the compression is higher—from 
35 to 40 kilos. per square centimetre—say, from 500 Ib. 
to 570 Ib. per squere inch—as compared with the 
3 to 4 kilos. per square centimetre—say, from 424 Ib. 
to 571b. per square inch of Akroyd. The higher 
pressure itself produces a temperature high enough 
to bring about the ignition of the mixture. 

If during the past twenty years the Diesel engine 
has been considerably developed, it is because the 
inventor, aided by scientifie ability, found in his own 
country the financial and technical aid of the large 
works which he had the good fortune to be able to 
interest in his ideas. 

During the same time, Akroyd Stuart, left, eo to 
speak. alone, found a concessionnaire who would 
manufacture his engines on rudimentary thermo- 
dynamic lines. The low compression which was 
employed in his engines was not sufficient to ensure 
ignition without recourse being had to a hot spot, 
which is used to-day in two-cycle engines, the proto- 
type of which is of Scandinavian origin. The engine 
was not economical, and its applications never weat 
beyond that to small industrial motors. It was, 
it is true, made in numbers sufficiently great to be 
remunerative and to assure, after a few years, a modest 
competence to Akroyd Stuart, who actually lives 
retired in Australia and to whom the merit should be 
accorded of having been the inventor of the cycle 
which we are considering, and which appears to be 
about again to come into favour. Let us examine the 
reasons why : 

The Diesel motor, properly soe called, which works 
on either the two-stroke or the four-stroke cycle, 
differs from the explosion or hot-bulb métor in that 
the progressive and gradual injection of the com- 
bustible towards the end of the period of compression, 
results in a combustion which is slow in comparison 
with the rapid and brusque deflagration which 
characterises the explosion motor. This slow com- 
bustion is the result ef retarding the flow of com- 
bustible oil into the cylinder by means of a valve, the 
forms of whieh are infinitely varied. To overcome 
this resistance resort is had to the use of high-pressure 
injection ais which is furnished by a two or three-stage 
compressor forming part of the engine. In an 
ordinary Diesel engine with a compression of from 
30 to 35 kilos. per square centimetre—say, from 
430 lb. to 500 lb. per square inch—the pressure of 
the injection air is generally as high as from 65 to 
70 kilos, per square centimetre—say, from 930 Ib. to 
1000 Ib. per square inch; while in engines using oils 
with higher flash points in which the compression is 
often higher than 570 Ib. per square inch, the pressure 
of the injection air may have to be as bigh as, or higher 
than, 1150lb. per square inch. It is necessary to 
have these exceedingly high pressures in order not 
only to overcome the resistance of the pulveriser 
but the compression pressure as well. The latter is 
high enough to produce a temperature which is con- 
siderably in excess of that actually necessary to bring 
about the ignition of the combustible mixture, but 
it is necessary in order to counteract the cooling which 
results from expanding the injection air from a pres- 
sure of 1150 Ib. per square inch into a space containing 
air compressed to only from 430 1b, to 5701b, per 
square inch. Matters proceed, therefore, in a vicious 
circle in which an expensive excess of temperature is 
provided to make up for a loss which cannot be 
avoided. The injection air absorbs for its compression 
10 per cent. of the effective horse-power of the engine, 
and that is why the efficiency of a four-stroke Diesel 
engine is only about 75 per cent. The compressor, 
which is a delicate and complicated machine, usually 
comprises two or three cylinders with their mechanical 
control gears, cooling arrangements, piping, air 
receivers and valves. In cost it represents from 8 
to 12 per cent. of the total cost of the engine, while 
it can be shown by statistics that 70 per cent. of all 
breakdowns, avd even of the fatal accidents, which 
ean be laid at the door of Diesel engines, are attribut- 
able to compressors and their accessories. 

It is known, for instance, that if by lack of care or 
of supervision, lubricating oil of improper quality, 
or even good oil in excess, be allowed to accumulate 
In certain parts in contact with compressed air at high 
temperature, spontaneous combustion may be set 
up which will generate such high pressures as to 
burst the compressor, It can also be urged against 


the injection of the combustible by meaas of high- 
pressure air that we have to regulate the output of 
the compressor by hand experimentally, while the 
engine is running, and as its load varies, or suffer the 
penalty of seeing the combustion injuriously affected 
when the engine is running on light loads in conse- 
querce of excessive cooling of the pulverised fuel with 
a too large volume or a too high pressure of air. In 
any case it is well known that even with the air 
accurately regulated the combustion enginet does not 
work well on light loads and the valves, piston and 
exhaust piping become prematurely coated with 
deposite of carbon, which are the result of defective 
combustion. 

Let us now consider the pulveriser of combustion 
engines and ascertain why it is necessary to have 
properly regulated mechanical control—which is not 
the case with the pulverisers as fitted nowadays to 
explosion engines. The Diesel pulveriser is a piece of 
apparatus which requires delicate adjustment, for 
only quite a small rearrangement of the plates forming 
the labyrinth is required when it is being altered for 
fuels of various natures. Moreover, the needle valve 
which controls the inlet orifice is furnished with a 
packing gland which is only kept tight against the 
high pressures by very exact construction and specially 
careful attention, failing which the pulveriser leaks 
and tempts the driver to screw up his packing so 
tightly as to run the risk of allowing the valve to 
become fixed in the open position so that it cannot be 
closed by its spring. Such an accident might have a 
disastrous effect on the engine, which, under the 
influence of premature injection of fuel into air com- 
pressed to a pressure of 500 lb. to the square inch, 
might experience, not a slow combustion producing a 
pressure but little in excess of the compression 
pressure but a violent explosion, which might result 
—as in cases which have come within the writer's 
experience—in pressures rising to 1000 Ib. or 1200 Ib. 
per square inch or even more than that. 

Diesel engine builders, therefore, find themselves 
confronted with the alternative of either making pro- 
vision for excessive accidental pressures by giving to 
their engines, notwithstanding the resulting increase 
in weight and ccst of construction, excessive dimen- 
sions or of building them for normal pressures and 
running the risk of their experiencing anything 
higher. Such a dilemma has not to be faced by 
builders of engines working on the Otto cycle, in 
which, with compression pressures varying between 
250 Ib. and 300 Ib. per square inch, the explosion, even 
if it be premature, does not result in pressures exceed- 
ing 500 Ib. to 570 lb. per square inch, so that the 
weight of the engine can be kept comparatively low. 

While I am of opinion that the explosion motor is 
bound in the near future to be a very serious rival to 
the Diesel engine, the following facts with regard to 
the latter must, in fairness, be borne in mind. After 
more than twenty years of practical experience in 
the building of Diesel engines a machine has been 
evolved which, from the points of view of running and 
efficiency, does not leave much to be desired. Although. 
from the point of view of construction, there remain 
mechanical complications and the weight which 
necessarily react in an unfavourable manner upon the 
cost of building and installation, both two-stroke and 
four-stroke cycle Diesel engines have fought their way 
in marine work and in industrial establishments to an 
important position beside reciprocating steam engines 
and turbines of the highest efficiencies. Diesel engines, 
whether of the multi-cylinder vertical or of the single 
or double-acting horizontal types, are now made in 
units of 6000 horse-power or more, a size which is 
seldom exceeded by steam engines. They have, 
moreover, given abundant proof of their endurance 
capabilities under the most precarious and exacting 
conditions, as, for example, in the case of submarines. 

As to the reduction in consumption of fuel, it is the 
result of the high-compression cycle, but the heat 
balance given below shows how much there is yet to 
be done in turning waste heat into useful work :-— 


Per cent. 
Expenditure of calories transformed into work 
plus friction . Tae en Pear sh) 261788 
Loss in exhaust gases a ee ae cos. tae 
Loss in circulation water... pray » as’ ho Ae 
Loss in external radiation ¥en é 2 
100 


Turning now to the solid-injection or hot-bulb 
engine, which is too often wrongly designated “‘ semi- 
Diesel,’ though its cycle only resembles that of 
Diesel, in that the ignition is automatic by reason of 
the high temperature resulting from the initial com- 
pression of the air. 

From 1914 to 1918, when French engine builders 
were devoting all their science and energies to the 
production of war material, numerous English spe- 
cialists were called upon to execute for their Govern- 
ment regular and important orders, not only for 
large marine motors, but also for small heavy oil 
engines of between 30 and 400 horse-power for the 
equipment of numerous stations for the defence of the 
coast. The same sort of thing took place in America, 
and it was under this stimulating influence that con- 
siderable advances were made in the production of 
two-stroke hot-bulb engines of the Scandinavian type, 
in the construction of which several firms were engaged 








* Translated from a paper 


; mted at the International 
Congress on Liquid Fuel at 


ris, October 12th, 1922. 





t Monsi Mathot distinguishes between combustion engines 
= ag >) pense and explosion engi = constant volume. 
—Ep. Tur FE. 





before the war began. Among the best known in 

were Wm. Beardmore and Co., Limited, 
Robey and Co., Limited, Petters Limited, the Camp- 
bell Gas Engine Company, Limited, and L. Gardner 
and Sons, Limited, of Patricroft. Concurrently with 
the building of these vertical engines, horizontal 
four-stroke motors have been developed and perfected, 
notably by such firms as Crossley Bros., Limited, 
Tangyes Limited, Ruston and Hornsby, Limited, and 
others. These firms have brought the four-stroke 
engine to such a point that it has become a serious 
rival to the Diesel engine as regards reliability in work 
and economy both in fuel consumption and first cost. 

The simplicity of construction of the hot-bulb 
engine forms the chief merit claimed for it by its 
supporters, and, indeed, the absence of complicated 
valve gear and the simplicity of scavenging single 
out that type of engine as specially suitable for fishing 
boats and yachts, and for motive power in small 
industries in which it would not pay to put skilled 
mechanics in charge of the power plant. 

It is astonishing, however, that the Scandinavian, 
the American, French, or the English builders who 
have constructed motors of from 360 to 400 horse- 
power have never departed from the original design, 
and never set themselves to improve these interesting 
machines from the point of view of thermal efficiency, 
which is scarcely above 25 per cent., by raising, with 
this object, the compression pressure, which varies, in 
different engines, between 7 kilos. and 15 kilos. per 
square centimetre—say, from 100 lb. to 210 lb. per 
square inch—so as to avoid the necessity of 
having to heat the vaporiser at starting or by doing 
away with crank case compression, which is often 
uncertain in its effect and which results in a loss ot 
lubrication, and at the same time involves covering 
up and hiding from view the heads of the connecting- 
rods, which are so exposed to heat in this type of 
engine. 

Let us now return to the four-stroke explosion 
motors and compare them with Diesel engines operat- 
ing On the same cycle. 

As built at the present time, they have no exterior 
uncooled vaporiser, and the injection of the com- 
bustible is made directly into the combustion chamber, 
which is carefully cooled by water circulation. I have 
said that a compression of from 500 Ib. to 570 lb. per 
square inch results in a temperature which is con 
siderably higher than is actually necessary to bring 
about the ignition of mixtures of air and the heavy 
oils which we are considering. Im fact, while these 
temperatures vary between 800 deg. and 900 deg. 
Cent. in Diesel engines, they scarcely rise to 500 deg. 
Cent. in explosion engines; moreover, it is only 
necessary to raise the compression pressure to, say, 
from 285lb. to 340lb. per square inch to ensure 
ignition without misfiring as soon as the combustible 
is injected. It is true that to the temperature 
inherent in this compression is added the heat of the 
cylinder walls and, more particularly, of the bottom 
of the piston, which is given a certain thickness so as 
to form a magazine or reservoir of heat. It is by 
reason of this conjunction of thermal elements that 
the new engine does without, not only excessive com- 
pression pressure, but also with injection air, and that 
it consequently dispenses with all the complicated 
mechanism included in the compressor, the air reser- 
voir, the air injection tubing, and the mechanical 
control of the needle valve and its gland, of which I 
have discussed the objections from the points of view 
of operating charges and first cost. 

The hot-bulb engine is, in fact, satisfied with mech- 
anical injection, by means of which, at the proper 
moment, the fuel is caused to mingle in a finely 
pulverised state with the compressed air at the head 
of the cylinder. And here a difficulty is encountered 
which, fortunately, has now been overcome, after 
lopg experiment. It consists in ensuring a pulverisa- 
tion of the fuel to such a degree and into particles so 
infinitely small that each one is perfectly surrounded 
by sufficient air for complete combustion, and that 
at the same time the whole body of the mixture lends 
itself to the rapid propagation of the flame. 

Actua!ly the liquid thus pulverised has the appear 
ance of a mist or fog of combustible which approaches 
very nearly to the condition of a perfect :as from the 
point of view of combustion. The pulveriser, by 
means of which this condition is obtained, is fu nished 
with a nozzle pierced with av orifice varying between 
0.3mm. and 1.0mm. in diameter, according to the 
size of the engine. By means of it the combustible 
is given a epeed of delivery of from 100 m. to 150 m.— 
say, from 330ft. to 50Cft.—per second under a pres- 
sure of from 80 kilos. to 130 kilos. persquare centimetre 
—say, from 1340 lb. to about 2000 Ib. per square inch 
—produced by the injection pump. In some engines, 
such, for example, as the Vickers, this pressure has 
even been taken to as high as 1000 kilos. per square 
centimetre, or round about 14,000 Ib. per square inch, 
without any of the fittings suffering more than do 
hydraulic presses, for example 

It should be added that the latest types of 
pulverisers are furnished with a needle valve, which 
ie maintained in position in the nozzle by means of a 
powerful spring. When the stroke of the pump forces 
the oil forward the needle is raised under the action 
of the pressure and is lowered so as to close the nozzle 
towards the end of the injection, when the pressure 
has diminished. The introduction of the combustible 








and its pulverisation are the result of a veritable 
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water-hammer effect, which makes it certain that the 
discharge is cut off suddenly and completely so that 
no dribbling of oil takes place from the nozzle towards 


the end of the pulverisation, forming drops which | 


might escape complete combustion and occasion de- 
posits of carbon. 


I prepose to examine in a future paper more | 
particularly devoted to engines designed to work with | 


vegetable oils, the rules of construction to be followed 


so as to obtain the highest thermal and mechanical | 
efficiencies in engines belonging to the elass which I | 


am comparing with Diesel engines. It must be realised, 


however, that, though with the Jatter engines from | 
300 to 500 horse-power is commonly obtained from | 


each single-acting cylinder, it has never been 


attempted to reach a greater power than from 150 to | 


175 horse-power per cylinder with an explosion motor 
under similar conditions. The problem which will 
have to be solved in order to reach higher powers 
with explosion engines will be to find a means of 
diffusing perfectly throughout a large enclosed space 


oil pulverised mechanically by the aid of pressure | 


alone and without the aid of injection air. It is appa- 
rently by multiplying the number of pulverisers 


delivering into the same cylinder head that we shall | 
frem the cylinder at a higher temperature than is the | 


be enabled to build explosion engines of the same 
power per cylinder as Diesel engines, and at the same 
time preserve their essential quality of simplicity. 
To prove that this simplicity of construction is not 
obtained at the expense of fuel consumption, it will 
suffice to say that some explosion engines just recently 


built to my designs, notably in France by La Société | 
| engine and the duty which it has to perform. 


des Anciens Etablissements Weyher et Richmond, 
and in Belgium by La Société des Nouvelles Usines 
Bollinckx—-which engines start instantly from the 


























| another, both in Europe and in America, I have never 
| myself met with such results as these. But exceptional 
| as they may seem, we can compare them with the 
remarkable thermal efficiency of 40 per cent. reached 
_ by the Still engine, which constitutes a praiseworthy 
| and daring attempt to recover the considerable losses 
of heat which occur in internal combustion engines. 
It is characterised by the recuperation of a portion of 
the heat lost in the exhaust gases and in the circulating 
water, with the resultant production of a certain 
quantity of steam under pressure. The latter does 
a certain amount of work in the cylinder of the engine 
by acting on the opposite face of the piston to that 
which receives the impulse of the gases of combustion. 
The water in the cylinder jacket is raised to a tempera- 
ture of about 180 deg. Cent., which corresponds to a 
steam pressure of about 10 kilos. per square centi- 
metre—say, 140 Ib. per square inch—which has the 
effect of partially counterbalancing the pressure 
inside the cylinder, while it imparts a uniform tem- 
perature over the whole of the surface and thus reduces 


the inequalities of expansion which are so prejudicial. | 
| The face of the piston is cooled by the steam, which, 


as a result, is itself heated or even superheated by its 
contact wita it. The exhaust gases are discharged 


case with engines of the ordinary type, but the addi- 


| tional heat is, in its turn, recovered in heating the 


circulating water before it enters the envelope in | 
which it is vaporised. In what 1 will call the “ water- | 
steam circuit’ is inserted a small steam generator, | 
the capacity of which is made to suit the power of om 
t | 
contains a reserve of steam and may be made use of 
for starting up by the aid of an external source of 
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—. 


affect the initial motion, especially when the moving 
body, possesses very little more mass than the attached 
| recording system. “In all optical methods, however, 
inaccuracies are common and corrections for the added 
moving masses necessary. The object of the new 
| instrument, about to be described, is to provide a 
| method free from these defects. 

| The apparatus consists essentially of a high. 
| frequency electrical oscillator in which the amplitude 
of the oscillation is varied by the motion of the body 
under observation. The generator of the electric 
oscillations consists of a thermionic vacuum tube 
supplying an electric oscillating circuit, whose con- 
stants are varied by the relative position of the 
moving member with respect to a coil, forming part 
of the closed circuit. Fig. 1 gives a diagram of con- 
nections and explains the action. 

The valve d and its usual oscillatory circuit pro- 
duces a high-frequency oscillating current in the 
cireuit consisting of the inductance a and the con- 
denser 6. A high resistance c of about 2000 ohms is 
inserted in the anode circuit and the normal difference 
of potential existing across this resistance is balanced 
by an auxiliary circuit, consisting of the battery s 
and the resistances e and j7. The two points f and y 
are therefore adjusted to be normally at about the 
same potential, and any subsequent change is detected 
by means of the high-resistance galvanometer k con 
nected across the two points / and g. 

If now a metallic body p be brought into the 
oscillating field of the coil a, the field extending fo: 
some little distance from the actual ends of the 
winding, a change of conditions occurs, energy being 
absorbed by the metal and a redistribution of current 
taking place in the oscillating circuit. The effect of 
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FIG. 1—-DIAGRAM OF CONNECTIONS 


cold, as do Diesel engines—-are regularly developing an 
effective metric horse-power-hour with a consumption 
of less than 2¢60 grammes of heavy oil having a calorific 
value of 10,000 calories per kilogramme. In British 
units these figures represent 0.441 lb. of oil with a 
calorific value of 18,000 B.Th.U. per pound. It must 
be rernembered, however, that the metric horse-power 
is about 1} per cent. less than the British horse- 
power. These figures represent an effective thermal 
efficiency of nearly 32 per cent. 

Other things being equal, the losses in these engines 

heat in the exhaust gases, heat in the circulating 
water, and 1adiation losses—are practically the same 
as in Diesel engines. But the latter have a mechanical 
efficiency of only 75 per cent., while the explosion 
engines with which I am comparing them reach a 


Pa 





mechanical efficiency of from 85 to 87 per cent. There 
ig, therefore, a gain of from 10 to 12 per cent. in favour | 
of the explosion motor, and the figure is full of promise | 
when it is considered that the gain is realised with a 
compression pressure of from 18 kilos. to 24 kilos. 
per square centimetre—say, from 260]b. to 340 Ib. 
per square inch—which means an initial explosion 
pressure of from 430]b. to 500 lb. per square inch, 
which is equivalent to the compression pressure in 
Diesel engines. Taking it, however, that the new 
engine with mechanical injection and moderate com- 
pression has only the same consumption as the Diesel 
engine, it still has the advantages of simplicity and 
less cost to build, which amounts to about 20 per cent. 

What are the best figures that a Diesel engine can 
show? There are those I obtained with a Diesel- 
Koerting engine working in California in 1914. With 
it, when on trial, an effective thermal efficiency of 
36 per cent. was arrived at—or an indicated thermal 
efficiency of 40 per cent. I may here say that though 





* have tested dozens of Diesel engines of one type or 
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FIG. 2---OSCILLATING COIL AND ITS MOUNTING 


heat—such as a petrol burner- -in the event of a long | 
stoppage. 

In addition to its high thermal efficiency the Still | 
engine has also the advantage of being exceptionally | 
flexible in operation. It can, in fact, be started on 
load, and sustain, if need be, a load double the normal 
—qualities hitherto only possessed by the steam 
engine, It has already passed its experimental stage 
and is being built in sizes varying from 10 to 1000 
horse-power. And the Still engine is of the explosion 
type with the fuel injected mechanically into corr- 
pressed air. Its remarkable performances confirm the | 
opinion which I have expressed in the foregoing as | 
to the advantages of moderate pressures applied to 
engines without the use of compressed air for fuel 
pulverisation. 








Precision Measuring Instrument for 
Small Motions of Solid Bodies. 


By H. A. THOMAS, M.8c., of the National Physical Laboratory. 

Tue problem of measuring small motions of the | 
order of one-thousandth to one-millionth of an inch 
is one that has not so far been successfully solved, 
Means for measuring a definite length within these 
limits are common, but the permanent and accurate 
measurement of the motion of a body relative to 
another presents difficulties which hitherto have 
only been partially solved in special cases by optical 
methods. The optical lever is a well-known means 
of magnification and for the permanent recording 
of the motion of a member, but in cases where pul- 
sating or vibratory motions are encountered, the 
inertia of the moving mirror svetem may materially 


this redistribution is to change the normal direct 


| current existing in the anode circuit of the valve, 


and thus to change the E.M.F. across the resistance c. 
Since the balancing E.M.F. existing across e remains 
constant, a difference of potential is set up between 
the two points f and g, and the galvanometer is 
deflected. If the body p move aslight amount rela- 


| tively to the coil a, the galvanometer will follow the 


motion, and if its readings are calibrated, the motion 
may be accurately measured. 

In the case of a definite and constant movement, 
an ordinary d’Arsonval galvanometer is suitable, but 
in the case of pulsating motions and vibrations, a 
galvanometer capable of following rapid potential 
changes must be employed. An Einthoven string 


| galvanometer fulfills the condition in this case, and 


since the moving part consists of a thin glass or 
quartz fibre, having an almost negligibly small mass, 
it is capable of following alternating E.M.F.s up to a 
frequency of about 1000 per second, depending upon 


' the tension and consequently the sensitivity of the 


fibre. 

The method of calibration is entirely mechanical, 
and consists in mounting the oscillating coil so that 
it may te moved definite distances axially with respect 
| to itself by means of a graduated micrometer. An 
| approximately similar deflection on the galvanometer 
| can thus be produced by moving the coi] towards the 
| moving body. This method of calibration possesses 
| the great advantage that not one electrical instrument 

is necessary either in the operation or the calibration, 
and therefore the valve conditions are never critical. 
| The movements of the galvanometer are, of course, 
photographically recorded, and constitute a per- 
'manent record of the motion, together with the 

calibration. 
Tt is clear that the apparatus resolves itself into three 
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essentially distinct parte—the oscillating coil with its 
mounting and micrometer control, the valve and its 
attendant circuit, and the recording galvanometer. 
The former of these, the coil and its mounting, is 
illustrated in Fig. 2, in which the coil a, consisting of | corresponding micrometer reading. 
about 100 turns of No. 30 8.W.G. insulated copper| The galvanometer calibration is found to obey a 
wire wound on to a lfin. ebonite bobbin, is attached | linear law for small motions. If the motion is much 
to a steel leaf spring c, which in turn is fixed to the | greater, a calibration of the shunted galvanometer 


| the neighbourhood of the original zero. The deflection 
of the body is then 


deflection, 6 is the calibration deflection, and 2 is the 


x a, where 6! is the original 








casting @ sliding on a tripod column. 


This coil may ' can always be obtained by taking readings for various 
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FIGS. 3 AND 4—TRIPOD STAND 


be moved axially by means of the micrometer screw 
g, and its movement is read by means of the graduated 
head h. The coil may be placed by means of the 
tripod stand a—Fig. 3—-which gives the assembly 
of this part of the instrument, near to the body whose 
movement is to be recorded. 

Three leads run from this coil to the valve control 
panel, illustrated in Fig. 4. This consists of the valve 





oWwaAIn oC 


AND VALVE CONTROL PANEL 


movements of the coil produced by rotating the 
micrometer screw. 
Small motions of the order of one-millionth of an 
inch can in this way be accurately recorded, and 
yet by shunting the galvanometer heavily, motions 
of the order of one-eighth of an inch can be equally 
| accurately measured. 
For movements of pulsating or vibratory motions, 
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FIG. 5—DIAGRAM OBTAINED 


holder d, the resistances e, the balancing patentio- 
meters a and 6 with a switch h, the condenser f and the 
filament rheostat c. The high-tension battery supply- 
ing the valve may consist of a series of dry cells giving 
about 30 volts, and the filament is lighted by a small 
4-volt battery. A small 2-volt cell supplies the 
balancing circuit. 

Now let us consider the method of operation in the 
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1G. 6—-MOVING COIL AND CONTROL PANEL 


case of the direct motion of a body. Bringing the | 
coil about fin. from the body, we adjust the balancing 
cireuit to give an approximately zero reading on a 
d’Arsonval galvanometer, and then we allow the 
body under observation to move. The shift of the 
galvanometer is noted. The micrometer screw is then 
rotated, so moving the coil a small distance and bring- 


ing the reading of the galvanometer somewhere in 
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FROM A VIBRATING BODY 


an Einthoven string galvanometer is substituted for 
the d’Arsonval instrument, and then, after allowing 
the vibrating body to produce its record on the 
galvanometer film, the whole record is bodily shifted 
by a known movement of the calibrating micrometer. 
This gives a direct calibration without the interrup- 
tion of the moving member. 

Fig. 5 gives a diagram of the type of record obtained 
by a vibrating body, and shows how the calibration is 
performed without disturbing its motion. 


fibre is consequently seen as a band about 2 mm. 
wide. For the actual purpose in hand, this magnifica- 
tion is not desired, and the line will be very sharp 
and thin. 

The graph—Fig. 8—clearly shows the method of 
operation. It will be seen that the motion of the plate 
has been plotted against the change in anode current 
(not the galvanometer deflection), and the linear 
part of the curve is clearly shown. It is at this part 
that the accurate measurements are taken, and the 
steepness of the curve at this point shows why the 
sensitivity is so enormous. It will also be noted from 
the same curve that when the plate is about 1 cm. 
from the coil the anode current remains stable. Thus 
the action is extremely local, external movements of 
metal having no effect at al] on the deflections. This 
is a very important advantage, since a capacity type 
of instrument would be effected by strays, and most 
magnetically operated delicate instruments are very 
sensitive to stray fields. 

The method of operation and general utility of the 
apparatus may best be explained by reference to a 
few of many possible important applications. 

Let us therefore consider, first, a method for 
quickly measuring mechanical extensions in ordinary 
tensile and compression tests. Two clamps at a 
known distance d along the specimen—-Fig. 9—sup 
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port the coil and a small metal plate about jin. apart. 
The usual apparatus is connected to the coil. Then 
it is only necessary to perform the required operations 
on the bar, and record photographically the relative 
small motion between the coil and the plate. The 
calibration may then be performed, and the final 
film will be somewhat as depicted in Fig. 10. 

Here we have a diagram showing all that is required 
for most commercial tests, with the requisite calibra- 
tion and time divisions, which, of course, would be 
synchronised with the applied load. These time 
divisions are produced by a synchronous marker 
operated by a standard frequency tuning fork, a 
standard accessory of every Einthoven galvanometer. 
The whole chart is obtained in one operation, and gives 
far greater accuracy than the present tedious method 
of plotting elongations, besides which the rate of 
application of the load can be increased to any value 
quite irrespective of the recording gear. 

The method is therefore of great utility in analysing 
the transient conditions existing in all types of civil 
and mechanical structures when subjected to live 
loads. Particular examples are bridge structures and 
cantilevers under live loads, and also struts of all 
types. The actual movements of a bridge girder under 
any test conditions can thus be recorded, and in this 
case the’ girder itself takes the place of the moving 
metallic plate. 

By a slight modification, it is apparent”that. torsion 





FIG. 7—PHOTOGRAPHIC 


Fig. 6 illustrates the moving coil and its mounting, 
together with the electrical control panel, and the 
reproduction of a portion of a film record—Fig. 7— 
gives an idea of the size of the final photograph, and, 
consequently, the effective accuracy of measurement. 
However, it must be remembered that these films were 
taken on a wireless receiver, and give variations of 
signal strength in the telephones. For this purpose 
the magnification has to be about 300, and the moving 
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tests may be similarly treated. In Fig. 11, let a small 
plate of tinfoil p be attached to the specimen, and 
let the coil c be placed as before near to the plate. 

Then, when the displacement 6 is measured as in 
4 
a 
where ¢ is the angular twist and d is the axia) distance 
of the coil centre. 

In all these testing cases, the inherent advantage 
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the previous cases, we have the relation 
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of the method is that problems involving unsteady, | fluid pressures of the order of 100 per second, and in 
vibrational, or pulsational loads can be as easily | practice is limited by the mechanical and hydraulic 
solved experimentally as the simpler ones involving | considerations only. ‘ 
only steady conditions. | In cenelusion, it may be stated that in every case 
We will now turn to the measurement of vibra-| the limiting factor as regards the upper frequency 
tions. By bringing the oscillating coil in proximity | limit is set by the galvanometer, and it may be noted 
with the vibrating member, the vibration of the! that recently it has come to the author's notice that 
particular surface nearest to the coil will be recorded, | the latest Einthoven instruments are capable of 
if the body is metallic. In the case of a non-metallic | responding to frequencies of the order of 10,000 per 
body, a thin sheet of tinfoil gummed to the particular | second. With such an instrument for photographically 
surface under observation is all that is required, and | recording the vibrations, the method leaves little 
in most cases the added inertia will not seriously affeet | further to be desired. 
the amplitude, form or frequeney of the vibration. | The essential advantage claimed is that the whole 
Thus the outer contour of an engine may be calibration is entirely mechanical, depending only 
“explored,” and records taken of each and every part ' upon the accuracy of a micrometer thread, admittedly 
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FIGS. 9 AND 10--APPLICATION OF INSTRUMENT TO TENSILE TESTING 


one of the finest standards that it is possible to work 
with, and also that since in no case is there any attach- 
ment to the moving body, the motion is in no way 
affected by the presence of the instrument. 

Details of design are not submitted in this article, 
as these obviously vary in particular cases, and it is 
more important at the present stage of development 
to give a general survey of the many applications 
than to deal with restricted examples of its utility. 


of the periphery, thus giving detailed information 
hitherto unobtainable, without attaching any gear 
to the actual vibrating part. The great advantage of 
this is apparent, since no distortion is possible by the 
use of the apparatus, and also the absence of any 
attachment gives wide applicability, and ease of 
measurement. 

The particular range of utility is likely to be in the 
more careful investigation of reciprocating forces and 
their effects in steam and internal combustion engines, 
and certainly in the latter case the information 
obtained should prove of the utmost use in the future 
improvement of the design of vibrationless engines, 
since the sources of trouble can be so easily located. 

Further applications under the section of vibrations 
are apparent. such as the measurement of the stresses 
in airship and aeroplane structures during flight, shear 
stresses in propellers in air, and water serews under 
power. 

In the of vibrations below about 100 per 
second, the actual wave form is truly depicted on the 
photographic film. 

Lastly, we have to consider the application to the 








A Lincoln Motor Car Factory. 


LN our issue of January 26th lest we referred in a 
brief article to the motor car works of Ruston and 
Hornsby, Limited, Lincoln, which we recently had 
an opportunity of inspecting. Although of com- 
paratively recent origin, the Ruston-Hornsby car 
has been sufficiently long before the public to justify 
its makers in claiming that it is a sound engineering 
product, built of the best possible materials. It has 


case 


Rubber washers 











Pointer 






Head 
-Coil 











+Micrometer 
































“Tee Eworwece 


FIG. 11—TORSION TEST 


FIG. 1-APPARATUS FOR PULSATING FLUID PRESSURE MEASUREMENTS 


been designed for the average user rather than for 
“ stunt ” work, and although it has not been thought 
necessary to introduce any very original features, the 


measurement of pulsating liquid or pressures. | 
If the varying pressure be applied to a thin metallic | 
diaphragm, the natural period of vibration of which 





is sufficiently high to enable it to follow the pressure 


changes under consideration, then the movement of | 


the diaphragm may be recorded as before, by fixing 
the oscillating coil near the opposite wall to the fluid. 
A rough sketch of the design is appended in Fig. 12. 
The fluid pressure p is applied to the diaphragm, 
and the coil is mounted near to the diaphragm, with 
a micrometer adjustment for calibration, the whole 
being enclosed in a simple type of case, as shown. 
Calibration is, of course, performed by the applica- 
tion of static pressure to the closed chamber. 
This apparatus is capable of measuring pulsating 


| motive mechaniem and transmission gear are designed 


to give the maximum of efficiency and long life. The 
resources and experience of the makers enable them 
to manufacture practically the whole of the’ parts, 
with the exception of the electrical equipment and 
wheels. In this respect their practice differs from that 
adopted in most British motor car factories, which 
are generally confined to the production of certain 
essential parts, while purchasing from outside firms 
many of the fittings. Which course is the more profit- 
able is no concern of ours, but for the purchaser there 
is a feeling of satisfaction in the knowledge that in 


case of a failure or breakdown there can be no dispute 
as to responsibility. A detailed description of the 
car was given in our issue of November 3rd last. 

As we noted in our previous reference to the 
Ruston works, the shops were ereeted and equipped 
during the war specially for the purpose of construct 
ing aeroplanes in large quantities, both fuselages anc 
engines, and no pains were spared to make them 
thoroughly up to date in every department. The 
plant was therefore readily adaptable, with but few 
modifications, to the production of motor cars, as 
will be observed from the illustrations given in a 
Supplement to-day. 

The machine shops alone cover an area of nearly 
48,000 square feet, and the tool room 10,800 square 
feet, the whole being under one roof. All the machines 
in the first bay have been laid out on the group 
system ; that is to say, they are so arranged that all 
the component parts upon which a large number of 
operations has to be performed pass on from one 
machine to another with the least possible amount 
of handling. In this bay connecting-rods, crank 
| shafts, cylinder blocks and crank cases are dealt with, 
all the various operations being carried out with th: 
aid of jigs. At the head of this bay there is the large 
tool room already referred to, which is equipped with 
all the necessary appliances for the making of jigs, 
tools and fixtures so essential for economical and 
accurate production of motor car parts. No. 2 bay 
is laid out for milling and grinding operations, and 
includes a large number of machine tools by the 
leading makers, capable of working to fine limits 
No. 3 bay contains chiefly turret machines an«| 
“ automaties."’ In this section of the works all stee! 
stampings, castings and bar work are dealt with. 
some being put through their initial machining stages, 
others completely finished, while on others, again. 
the preliminary machining is performed prior to th 
| heat treating and final grinding processes. We noted 
| in this department the machining work on oil engine 
fuel atomisers, which requires the highest accuracy 
No. 4 bay is laid out chiefly for gear cutting, and in 
this respect Ruston and Hornsby, Limited, ar 
unsparing in their efforts to produce transmission 
gears of the utmost accuracy and silence in operation 
With this object in view we noted that the spur gear 
wheels in the transmission system are of the stub 
tooth type. The timing gears in the engine are of the 
skew pattern, and the final drive spiral bevel. The 
method of producing the gears is primarily to finish 
them off slightly oversize, then submit them to heat 
treatment and hardening, and finally to take off a 
slight finish cut. The gears are made of alloy steel 
In this department there is also a battery of broaching 
machines which are utilised for internal splining and 
keyway cutting as well as for the final “ sizing“ of 
the connecting-rod big ends. 

The inspection department deals with the materia! 
from the rough to the finished product. Here all 
castings and stampings are carefully scrutinised before 
being passed to the machining departments to make 
sure that no time is lost on defective material. During 
and after machining all the parts undergo furthe: 
inspection. No. 5 bay is devoted exclusively to sheet 
metal work, such as wings, tanks, dashes, &c. At the 
head of this bay is the chassis-fitting section, where the 
component parts are into units and 
delivered to the car erectors. 

The first stages of car erection are carried out in 
bay No. 6. Here the frame is put together, and the 
| rear axle mountings are fitted. The engine and gear 
| box are next dropped into place and the exterior 
| mountings assembled. The chassis is then sent into 
| the test shop. Prior to being mounted in the chassis, 
| however, the engines have all to undergo a prolonged 
| test on the brake. At the head of No. 6 bay is a 
| separate shop for the manufacture of radiators. These 
are of the so-called ‘“* honeycomb” variety, in which 
strips of brass foil are corrugated and built up into 
units, which are enclosed in a framework. 

Passing out of the main building by way of the 
| sane blast and rough stores, the visitor comes to 
what is perhaps the most important section of the 
whole factory, namely, the heat treatment depart 
ment. Owing to the severe usage which the average 
motor car has to stand, steels of the highest quality, 
heat-treated with the greatest accuracy, are necessary. 
and in this respect the Ruston-Hornsby works will 
compare favourably with any motor car factory in the 
kingdom. The heat treatment department is equipped 
with a large number of gas-heated furnaces of various 
sizes, provided with pyrometric apparatus whereb) 
the necessary temperatures can be observed. 

The motor car body department is contained in a 
separate building. Here the complete construction 
of the bodies is carried out. The ash frame parts are 
all cut carefully to jig from seasoned timber, and then 
clothed with steel sheeting. The body works embraces 
a sawmill, framing section, panelling, spray priming, 
body fitting. paint spraying, filling and rubbing down 
and upholstering sections. In the body mounting 
department every part of the car is carefully fitted 
before the car goes into the finishing shops. The latte: 
form a separate section of the works. A system of 
spraying paint is employed, and from the priming 
woat right up to the first coat of varnish fourteen 
coats of paint are given, after which a final coat of 
varnish is applied by hand. 

The present capacity of the works is about thirty- 
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five complete cars per week, 











Fes. 9, 1923 








NEER 


THE ENGI 





141 











Air Conference. 
No. I. 


Tue third annual Air Conference held under the 
auspices of the Air Ministry took place in the Council 
Chamber of Guildhall, London, on February 6th and 


ith. It was preceded by a visit, on February 5th, 
to the London Terminal Aerodrome, Croydon. A 
about two 


special train conveyed to the aerodrome 
hundred and fifty visitors, who made an inspection of 
a number of machines and had explained to them 
the method by which air traffic is now controlled. 
Although owing to weather conditions the cross- 
Channel day services were suspended, it was a happy 
eoincidence that Monday night witnessed the carrying 
out of night flying tests on the London-Paris route 
preparatory to the inclusion of night journeys in the 
regular time-table. Much interest was displayed by 
visitors in the control arrangements, and the organisa- 
tion of the Civil Aviation Traffic Officer. He is the 
of civil flying, as no machine can leave the 
aerodrome without his authority. Arrangements 
are made to show on the large map of the routes 
traversed the position of any machine at any stage 
of the journey, a task facilitated, of course, by the 
maintenance of wireless communication between the 
aeroplane pilot and the control office. The system 1s 
imilar to that employed at railway control offices, 
but owing to the insignificant character of the traffic 
compared with that of a railway control section, is 
of very simple form. The ¢ ‘ivil Aviation Traffic Officer 
is also responsible for the night lighting of the aero- 
drome, the whole of the lights being controlled from 


despot 


the control tower. The accuracy with which the 
position of machines approaching or leaving the 
aerodrome can be ascertained was illustrated to 


visitors by a demonstration of another apparatus, 
which may be described as an illuminated chart. 
Once wireless communication has been established 
between pilot and cont rol office, the pilot can be told 
his exact position, this being indicated by the auto- 
matic lighting of a lamp on the chart of the section 
within 10 miles radius of the aerodrome. This device 
ix a considerable aid to pilots. In connection with the 
experiments in night flights which took place on the 
evening of the visit, wireless telephone messages were 
exchanged between a passenger on the machine and 
a Flect-street newspaper office, when the machine— 
which had to land at Lympne owing to fog—was 
approaching Folkestone. 

When proceedings opened in Guildhall on February 
6th, a formal but cordial weleome was extended to 
those attending the Conference by the Lord Mayor. 

Sir Samuel Hoare (Secretary of State for Air), who 
occupied the chair at the morning session, said that 
there were at present two considerable obstacles to 
aviation. First of all, there was 
the obstacle caused by the shortage of money, and, 
there was the obstacle caused by the after- 
war confusion of the world. It was indeed a tragedy 
that just at the moment when we wished to embark 
and wise schemes of aviation development, 
we had on the one hand to cut our national expendi- 
ture down to a bare subsistence level, and on the 
other hand had none of those ample funds that could 
formerly have been drawn from private capital for 
enterprise and private adventure. He did not, how- 
ever, wish to leave the subject at that pomt, as if 
the Air Ministry had no policy. He could assure that 
meeting that so far as he was able, working within 
obvious limitations, he would try to develop a con- 
sistent aviation policy. He had, indeed, been study- 
ing for weeks past various schemes which would make 
for progress, including research work and the main- 
tenance of the British aircraft industry. It would be 
a calamity not only to civil but.to all aviation if the 
British aircraft industry came to an end. His first 
act as Secretary of State for Air was to obtain the 
permission of the Government to go on with the home 
defence development scheme, which should not only 
strengthen our air defence but give a stimulus to the 
industry. Secondly, there was the difficulty of deve- 
loping and organising civil aviation when the world was 
«till living in an atmosphere of war. What was more 
important was that as long as we were living in this 
atmosphere of war and as long as the world was in this 
state of confusion and uncertainty, military aviation 
must have the first and principal call upon the 
nation’s purse. Secondly, he had been considering 
very carefully many schemes for various Cross- 
Channel services. He based his policy on two 
foundations. First, a sufficiently long period of con- 
tract to enable the operating company or companies 
to sink capital and develop their route. Then there 
should be as little interference on the part of the 
Government as was possible under a subsidy system. 
He wanted to see the operating organisation work out 
its own salvation and have an incentive to develop 
along its own lines. Subsidies were only justifiable if 
after a limited interval they would enable the industry 
to find its feet. They could not be justified if they 
only gave outdoor relief to companies but no incentive 
to develop. Secondly, he was very anxious to see 
a start made with an Imperial air route, whether it be 
by aeroplane or by airship. When that start could 
be made and how, he could not at present say. The 
decision did not altogether rest with him, for it was & 
matter for the Cabinet and, indeed, for the Dominions 


the progress of civil 


secondly, 


upon wide 





as well. Even to-day the Cairo to Baghdad fort- 
nightly service, which was frankly a military service, 
carried 28 per cent. of the mail to Baghdad, and the 
journey, which took two to three days instead of 
twenty-two days by the ordinary method of travelling, 
was being performed with great regularity. The Con- 
ference which had been inaugurated that morning 
by the Lord Mayor could do useful work, and most of 
all, it would be able to instruct public opinion, which 
was one of the things most needed in connection with 
air questions. 

The reading of papers was 
the whole of the first day of the 
devoted to the presentation of the five 
in the agenda. 

These papers were : ‘The Position of Air Trans- 
port To-day,’ by Major-General Sir W. Sefton 
Brancker; ‘Establishment of @ Self-supporting 
Airship Service,” by Commander C. Dennis Burney ; 
“ Progress of Research and Experiment,” by Air 
Vice-Marshal Sir W. Geoffrey Salmond ; “ Seaplanes,”’ 
by Mr. C. R. Fairey ; and “ Gliders and their Value 
to Aeronautical Progress,” by Colonel Alex. Ogilvie. 

An abstract of the first-named paper appears 
below, and of Sir W. G. Salmond’s on page 145. 


then proceeded with, 
Conference being 
papers included 


Tue Posrrion oF Ain TRANSPORT To-pay. 
began his review of the progress of 
past twelve months by referring 
to the International Commission for Air Navigation, as 
set up under the Treaty of Versailles. The convention 
establishing the Commission was signed by twenty-one 
States, but so far it has been ratified by only nine. The 
Commission meets three times @ year. The author 
described the Commission as being 80 far a great success, 
and expressed the hope that it would develop into a strong 
factor tending towards the maintenance of peace in 
Europe in the future. Passing on to review the history 
of air transport during the past year, he described the 
defects of the old subsidy system im force on the con- 
tinental services, and the efforts made to remove them 
by the new non competitive scheme of subsidisation which 
was developed in May of last year. Dealing with unsub- 
sidised commercial aviation, he mentioned the de Havil- 
land taxi service and the Savage Sky-writang Company, 
both of which he stated were making ends meet without 
financial assistance from the Government, and were 
providing a valuable nucleus of pilots and machines for 
emergency purposes. On the question of safety and 
trustworthiness in commercial aviation, he had an en- 
couraging report to make. During 1922 there were no 
fatal accidents to passengers on the established British 
Air routes, and only one slight case of injury. Of the 
2055 flights begun on the London-Paris route, 92 per 
cent. were completed within four hours, as compared with 
corresponding reliability figures of 89 and 80 per cent. 
respectively in 1921 and 1920. The increase in the number 
of passengers carried was, however, disappointing, only 
12,365 crossing, as compared with 10,731 and 6383 in the 
two preceding years. In the central portion of his paper 
the author dealt at length with the criticisms and sugges- 
tions made at the last Air Conference, including those 
passed by “* perhaps the most tiresome critic ’’ of all— 
himself, General Brancker, when not yet Director of Civil 
Aviation. He frankly admitted that he could wish 
himself again this year im the body of the audience, for 
“there was much in the present situation that he could 
pick to pieces badly.” Dealing with the relations between 
civil and military aviation, he mentioned that under the 
auspices of the Gov ernment four civilian schools for 
re-training war-time pilots were being established at 
the works of certain leading aircraft manufacturers, and 
that a scheme was almost ready for granting @ bonus on 
approved aero engines. 

Speaking of future developments he made the following 
remarks :— 

To-day it has been proved practically that the D.H. 34 
type, carrying eight passengers and baggage, or 1800 Ib. 
of useful load at 100 miles an hour, on a service running 
twice a day each way between London and Paris, should 
cost at the most 4s. 6d. a mile to run, this sum covering all 
administrative costs and overhead charges as well as 
running costs. If heavy traffic can be obtained, these 
costs at once drop. With eight services a day each way 
between London and Paris, the mileage cost for the eight- 
passenger machine can be reduced to about 3s. a mile, 
so that if you could get about sixty passen ers a day each 
way, you could carry them at £4 8s. a head, or at £5 with 
a considerable profit, without any subsidy. 

This is purely 4 question of good organisation and 
obtaining traffic. As regards organisation, we are learn- 
ing every day, and we are very distinctly better than we 
were a year ago. The great secret of this organisation is 
to ensure that every unit of the air service—the air- 
craft, the engines, pilots and mechanics—is doing the 
maximum amount of work of which it is capable. Even 
a small fleet of three aircraft, nine engines, and ten pilots 
could make over 2500 trips between London and Paris 
during the year. Having got this fleet properly organised, 
it is then a question of obtaining sufficient traffic to justify 
this amount of flying. If you take this figure—2500 trips 
—and confine yourselves to passengers as & basis for argu- 
ment, if these machines were eight-seaters, we should have 
to carry 15,000 passengers in the year in order to ensure 
a three-quarter load. Well! only 12,000 all told were 
carried across the Channel during 1922, so actually to-day 
the traffic in passengers across the Channel is insufficient 
to give really full work to @ fleet of three single-engine 
aeroplanes. So we come down to the bedrock fact that 
we must increase the traffic if we are going to make air 
transport @ success, and in a way our greatest problem to- 
day is how are we going to induce the public to use air 
transport ? First, it is obvious that we must give them 
some advantages over other means of transport ; the great 
advantage that aviation can claim is speed; we must, 
therefore, fly far enough and fast enough to give air 
transport a definite advantage in time over other means 
of progression. Having organised routes which give this 


General Brancker 
civil aviation during the 


advantage, it is next absolutely necessary to prove the 
safety 





and reliability of air transport. The public will 


not use air transport so long as they are afraid of being 
hurt or killed themselves or of serious delays occurring on 
route. In addition, the prices charged for travelling and 
despatching goods by air transport must be sufficiently 
low to attract traffic. Now, unfortunately, safety and 
reliability are not cheap, 80 that, whilst safety and 
reliability are being established in order to attract traffic, 
the high rates will prevent this traffic coming if the service 
has to pay its way. It is this fact that makes it necessary 
for Government to step in with financial aid. It should 
be realised that this financial aid is being given to enable 
air transport companies to charge reasonable rates and 
run at @ loss during the period necessary to establish the 
safety and reliability of air transport, and so attract 
sufficient traffic to enable low rates to be charged without 
Government assistance. This we are doing at present, 
and I have already tried to indicate to you the various 
lines upon which we are progressing. 

to turn to the technical side, which has really 
nothing to do with traffic or with organisation. In an 
ordinary cross-Channel service to-day we find that three 
outstanding items of expenditure are the cost of mainten- 
ance of the engines, the cost of fuel, and the cost of insur- 
ance. There are others, of course, but these are some of 
the greatest, and I will take them as examples of how 
expenditure will be cut down in the future. 

The air engine of to-day 16 absurdly fragile ; it needs 
constant attention and a great many spare parts to keep 
it running reliably, and probably at the most it can run 
only 200 hours without overhaul, which means it may 
have to undergo four or five complete overhauls at very 
considerable expense every year. Now, this is the result 
of the fact that every engine we are using to-day has been 
developed for purposes of war, and we have not yet had 
time, nor spent the money necessary to produce a really 
commercial engine. I am convinced 

done without sacrificing very much 
the most ideal conditions— 


Now, 


economical and 
that this can be 


weight. An air engine runs in 

no dust, no vibration, no clutches, no brakes—just easy, 
smooth running im an ideal cooling medium. I can see 
no reason why engines should not be constructed which 


could run without overhaul for 600 hours or for 1000 
hours, and when these engines are produced we shall 
reduce our maintenance costs by about 75 per cent. 

The cost of fuel is a very big item, but already we ure 
well within reach of using heavy oil instead of petrol 
without any appreciable increase of weight. For « 
journey ol four or five hours, when this is obtained, we 
shall at once save something like 70-80 per cent. on our 
fuel bills. 

Insurance is partly affected by the volume of traffic, 
partly by technical considerations. I have already 
indicated that we must be patient regarding the traffic, 
and Government must help during the time our custom 
is built up. An increase of traffic will increase the business 
of the insurance underwriters, w ho will at once lower their 
premiums. From the technical point of view, premiums 
are high to-day, chiefly on account of the danger of an 
engine failure and consequent damage to the aircraft. 
They are not high for the insurance of goods, passenger 
or crews, because the msurance underwriters realise that 
the risk there is actually very small. It is the expense o! 
repairing aircraft against which they have to insure. 
With a perfectly reliable engine, which 1] believe must 
come, insurance rates will certainly drop, and I can see no 
reason why they shoald not be reduced at least 50 per 
cent. In fact, to-day, already, in the case of one company 
which has been particularly free from breakages, this 
reduction hes actually come about. 

These three big items in an estimate which 1 have here, 
of the expenses of a company running several services, 
amount to £131,000 out of a total annual expenditure ot 
£264,000. By means of the steps im progress I have just 
enumerated, this item of £131,000 can be reduced to 
£35,000, and our total of :264,000 annually expended 
drops at once to £168,000. 

There are other technical items which will save money 
in maintenance, such as metal propellers, all metal con- 
struction, &c. &c. Again, there are other items 0! 
technical development which will not reduce the costs of 
running the service, but will increase our carrying capacity 
per horse-power. First, metal construction is promising 
very well indeed, and it appears almost certam that con- 
siderable weight will be saved by all-steel construction, 
as compared to the present wood construction. 1 believe 
there have been planes designed and approved already 
which show an actual saving of 20 per cent. in struct ural 
weight. I am not a scientific expert, but I believe that 
if 20 per cent. is saved on the structural weight of an 
aeroplane, that aeroplane will at once have an increase of 
about 7 per cent. m its paying load for the same horse- 
power. Secondly, it is uneconomical to use exactly the 
same engine and propeller to get off the ground as for 
flying at cruising speed. The limiting factor in the 
carrying capacity of any aircraft to-day Is the amount of 
weight which can be lifted safely from the ground with the 
engine all out ; once the machine is well up im the air, the 
engine is throttled back, and this load is carried quite 
easily ; in fact, a considerably greater load could be carried 
if it were not for the difficulty of getting off. Experi- 

i towards obtaining a vanable 
pitch propeller or @ two-gear engine by which a consider- 
ably increased weight could be lifted off the ground with 
the same horse-power. Again, slotted wings and variable 
cambered wings are being devised by which greater lift can 
be obtained when getting off and landing, which agam 
means a greater load can be lifted from the ground for 
the same horse-power. 

Assuming that some of these experiments are suce essful, 
I see no reason why the useful load of an aeroplane of 
given horse-power should not be increased by about 
20 per cent. of what it is to day without any increase of 
horse-power. So once more I repeat the statement that 
I made originally ; 1 believe that in a very few years we 
shall be carrying ten passengers, OF their equivalent 
weight, at 100 miles per hour, for about 2s. a mile, which 
surely is & commercial proposition. 1 think that is 
enough of the financial side of air transport. 

Comfort is being improved. We shall have comparat- 
tive silence before very long. Experiments are in pro- 

in heating and ventilating the cabins, of which we 
know little at present. I hope this may tend to eliminate 





air sickness, the exact causes of which are still unknown. 
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Personally, I contend that the air is the most comfortable 
means of transport to-day for those who like; in five 
years’ time, I think, no one will be able to deny its 
superiority. 

As soon as its reliability is established all mails will 
inevitably be transported by air, and the pounds of letter 
carried to-day will be converted into tons. These are 
only the possibilities of to-morrow. 

1 will not waste your time by wandering into the 
wonderful realms of the more distant future. 

I will only say that heights of 30,000ft. and speeds of 
300 miles an hour are possible—placing New York within 
twelve hours of London; that navigation through any 
cloud or storm will be as easy to the aircraft of the future 
as navigation of the sea is to the big ship of to-day— 
and to the sceptical I only say, ‘Compare the latest 
commercial air liner of to-day with the 50 horse-power 
box-kite of 1912--and think.” 

At the opening session on February 7th, the Duke 
of Sutherland (Under-Secretary of State for Air) 
occupied the chair, and a discussion took place on the 
papers by Sir Sefton Brancker and Commander 
Burney.§ 

Mr. Holt Thomas believed he could give the Air 
Ministry an assurance that the country would weleome 
any step taken to advance aviation. He was not, 
as some people appeared to think, opposed to Com- 
mander Burney’s airship scheme, as he did not see 
how the Navy could do without airships. He did, 
however, question whether there were any reliable 
figures to show the probable cost of operation of air- 
ship services. General Brancker had given an 
interesting account of the progress made during the 
past year, but he hoped the work of the Conference 
would not be confined to a record of achievement. 
The idea behind those who convened those gatherings 
was that they were not for experts but to interest 
the business men of the City of London in the subject 
and to call the attention of the Government of the 
day to things which ought to be done. Whatever 
the condition of affairs in connection with finance or 
politics might be, they need not prevent the evolution 
of a practical air policy. Everybody knew that flight 
from London to India and Australia was only a 
question of money. An attempt ought to be made 
to show what civil aviation could do for British 
industry. At the present time too much attention 
was paid to passenger traffic ; consideration should 
be given to air transport for the handling of freight, 
and for other requirements. As General Brancker 
had told them, the London-Paris services had been a 
disappointment. The opening up of routes which 
were of interest to the British Empire was a sounder 
policy. The United States Government had taken 
the practical course of utilising air transport for mails 
and for the general improvement of communication. 
The proper function of air transport as far as Great 
Britain was concerned was the opening up of rapid 
communication with the outlying parts of the Empire. 
Chere must be hundreds of firms engaged in Indian 
and Australian trade which would make use of air 
transport for urgent traffic, and that was an aspect 
of the question which ought to interest the business 
man in the City of London. The speaker concluded 
by moving the following resolution: ‘“‘ That in view 
of the need of increased rapidity of communication 
within the Empire, and of the progress made by other 
countries in civil aviation, this Conference calls upon 
the Government to give immediate consideration to 
the foundation of air mail services throughout the 
Empire.” 

Admiral Mark Kerr seconded the resolution. He 
said his own view of the new air services was that 
they should be confined to the carrying of freight 
until they were made to pay. If the Government 
would open up routes for the carriage of mails these 
services could be made self-supporting after a certain 
time. 

The resolution was then put to the meeting, and 
carried. 

Lord Gorell, resuming the general discussion, said 
that Commander Burney’s paper was more than 
anything else an attempt to demonstrate the 
superiority of aircraft over seacraft. it had never 
been stated quite so definitely that sixteen airships 
could be constructed for the price of one battleship, 
nor that nine airships could do the work of sixty 
cruisers and save over £50,000,000. Statements of 
this kind coming from a sailor were somewhat 
arresting. In the attempt to launch his scheme, he 
noted that Commander Burney ignored the Air 
Ministry, and gave preference to the Admiralty. The 
arguments put forward appeared to set up a rivalry 
between the airship and the aeroplane, which was to 
be regretted. He would point out that an airship 
scheme which, it was admitted, could not be launched 
without Government aid, could hardly be regarded as 
self-supporting. It appeared to him that, having 
regard to the limited amount of money available for 
air transport, and the costly character of airship 
services, a case could be made out for spending what 
money could be allocated for aviation on the develop- 
ment of heavier-than-air machines. With regard to 
General Brancker’s paper, it gave an account of 
definite progress, and he hoped that what had been 
referred to as a temporary scheme in connection with 
European services—to Paris, Cologne and Berlin— 
would emerge into a definite permanent scheme. 
Those routes were, until Atlantic flight was possible, 
the main arteries along which air trattic from England 


that efforts should be concentrated on the transport 
of mails and goods. He would like to know why it 
was not possible for the British Post Office to follow 
the example of the United States postal authorities 
and send mails by the quickest mode of transport 
available without any extra charge to the public. In 
conclusion, having in mind the changes which had 
taken place in the personnel of the Air Ministry, he 
would suggest that it was one of the departments of 
State which should be outside the sphere of party 
polities. 

Mr. Handley Page referred to the progress made 
with air services in Australia as well as in Europe. 
It was the duty of Great Britain to see that the gap 
between home and Dominion air services was bridged. 
On the subject of the safety of air travel, he was able 
to state that his own company had made no claim 
against insurance companies for a period of two years 
for accidents to machines. He could not agree that 
passenger traffic should give place to the carriage of 
goods. A higher rate could always be obtained for 
the carriage of passengers, and it was the most paying 
load. In connection with the campaign for the im- 
provement of air transport, he would desire to lay 
stress on the importance of allocating funds for 
research work. 

Major-General Seely questioned the wisdom of 
economies in national expenditure which would have 
the effect of starving aviation either on the civil or 
military side. If he were asked what would prove of 
the greatest assistance to civil aviation apart from 
Government aid, he would plead for the elimination of 
noise when the machine was travelling in the air. It 
was not only a question of the effect on the passenger, 
but of the effect on the pilot. A difficulty in air travel 
was that the brain of the pilot could not be made to do 
more than a certain number of things at the same time. 
There was a tendency to add to the number of gadgets 
in aircraft, and it could not be doubted that the 
elimination of noise would increase the efficiency of 
every pilot. He was glad to know that the problem 
was receiving attention and that encouraging progress 
was being made. 

Mr. A. H. Ashbolt (Agent-General for Tasmania) 
raised the question of Imperial communications. 
Unfortunately, he said, the realisation of any scheme 
of that character was apparently no nearer than it was 
a year ago. The only crumb of comfort was that the 
airship establishments had not been completely 
broken up, and he hoped that the dispersal of our 
airship assets would be deferred until a definite 
decision was reached with regard to the proposals 
of Commander Burney. The delay in the issue of the 
report of the Amery Committee on the subject of 
Imperial communications was somewhat inexplicable, 
particularly as the voice of rumour indicated that the 
report favoured the establishment of Empire airship 
services. Speaking as a representative of one of the 
Overseas Dominions, he felt that they had not been 
quite fairly treated in this matter. In the interest 
of Empire trade, and quite irrespective of the naval 
aspect, he asked that the Committee's report should 
be issued without further delay. It was realised that 
nothing but a practical experiment such as was sug- 
gested by Commander Burney could demonstrate the 
possibility of those airship services. It would seem 
that Service jealousies between the Admiralty and the 
Air Ministry had been partly at least responsible for 
the delay in reaching a decision on Empire air services. 

Sir Alan Anderson, speaking as a shipowner, com- 
mented on the value of the development of com- 
mercial aviation. The nation which took the lead in 
commerce would always be prepared for war. The 
same question had arisen in connection with sea power. 
Turning to Commander Burney’s scheme for Empire 
services, the method proposed had g-eat possibilities. 
The speed of travel in comparison with the high-speed 
steamship was an asset of tremendous importance. 
The great need of the time was to bring about a trade 
revival, and if by the use of air transport it was 
possible to effect an appreciable reduction of time in 
communication with distant parts of the Dominions, 
an important service would have been rendered to the 
Empire as a whole. He would like to see the possi- 
bilities of airship services made the subject of a prac- 
tical experiment, and if the safety of the airship could 
be demonstrated, many people would, he was sure, 
travel by air over long distances. 

Captain Instone commented on the fact that the 
Conference was always held at the fag end of a sub- 
sidy period. The temporary character of the subsidy 
was a disadvantage not only from the operating but 
from the manufacturing standpoint. Nobody knew 
how long the thing would last. Research and experi- 
ment and practical testing under service conditions 
of the different types of machine were needed. Th> 
real commercial aeroplane had not yet been evolved. 
It was not possible to get an aeroplane to-day that 
would pay for its keep. With regard to the inter- 
national position, things were more satisfactory ; but 
it would be desirable if the same facilities which were 
given to foreign lines at Croydon were available to 
British companies operating continental services. He 
hoped that Germany would join the International 
Convention’ and simplify flying arrangements in 
regard to that country. On the subject of safety in 
air travel, he could confirm what had been said by 
Mr. Handley Page. His own line had had no fatal 
accident since it started. 





would flow. He agreed as to the undesirability of 
laying too much stress on passenger traffic, believing 


Admiral Mark Kerr said that the references made 





to commercial aviation suggested that it was only 
being developed for the benefit of trade. It would 
be of advantage to trade, but it must not be fors otten 
that commercial aviation would be the great backing 
of the air power of the Empire. We had not got 
command of the air, and it was the duty of the Govern- 
ment to back civil aviation with that object in view. 
In naval affairs speed andrange were the factors which 
counted, and the battleship had been rendered obso- 
lete. The Government had decided to spend 
£16,000,000 on two new capital ships. His comment 
on that decision was that £10,000,000 of that sum 
would make us safe in the air. A strong, prosperous 
civil aviation industry would supply the reserves of 
factories, pilots, and skilled mechanics to assure our 
supremacy in the air. ‘The country must be frightened 
into a belief that the air was the element of which 
England must have command, and the public would 
then frighten the Government into taking action. 
To secure absolute safety in the air he advocated the 
fitting of every service machine with a parachute. 

Colonel Williamson (Post Office) said that from the 
postal standpoint 1922 had been a disappointing year. 
His own, view was that as long as the air services were 
only over short routes they were of comparatively little 
use for the carriage of mails. The most useful develop- 
ment of the past year had been the air parcels post 
to Paris, which had been a decided success. The 
most important air mails were those between Cairo 
and Baghdad, which, in the December quarter of 
1922 showed a traffic increase of 600 per cent. over the 
corresponding period of 1921. The gain in time on 
that route was, of course, quite exceptional. Refer- 
ence had been made by Lord Gorell to what was being 
done in the United States, but that was a country oi 
great distances, where the gain in time by the use of 
air transport for mails was considerable. The ex- 
perience of the British Post Office last year confirmed 
the earlier impression that until the aeroplane services 
available were extended in point of distance they were 
of little use for the carriage of mails. 

Sir Henry White Smith agreed with Captain In- 
stone’s criticism that a commercial aeroplane was not 
yet available. That fact emphasised the need of 
giving renewed attention to research work, and 
money thus expended would be repaid over and 
over again by the economy which would result from 
the use of improved types of machines. He did not 
even yet know what were the qualities required in a 
commercial aeroplane. Questions of the most suit- 
able size and speed were still undetermined. It was 
desirable that research on the evolution of the best 
types of commercial aeroplane should be regarded as 
foundation work at the present time. 

Commander Burney explained that he had pre- 
ferred to deal with the Admiralty only because the 
Air Ministry had no funds to spare, and the Admiralty 
had money. The last-named Department was also 
that which was responsible for securing the safety 
of the ocean trade routes. 

General Brancker, in a brief reply to some of the 
points raised, said he agreed that the London-Paris 
service was not suitable for building up a large traffic, 
but that service would be extended to more distant 
points. The temporary character of the subsidy 
scheme could not be helped. The explanation was 
that the £600,000 voted for the purpose was now 
nearly exhausted, and the whole question had to be 
reconsidered. With regard to research work, his 
department intended to call for tenders for three 
machines, and to make an effort by experimenting 
with them to arrive at designs for commercial types 
of aeroplanes. Those machines would have features 
incorporated to make them suitable respectively for 
European and Indian service, while the third would 
be for a long-distance flight, e.g., London to Malta. 
Reference had been made to parachutes. Their use 
was rather for military than commercial machines, 
for which the only suitable type of parachute would 
be one capable of taking pilot and all passengers 
safely to earth in the event of accident. 





NEGOTIATIONS are under way which are expected to 
lead to the establishment of an important industry in 
Southern Alaska capable of furnishing perpetually a large 
proportion of the print paper demands of the United 
States. The Secretary of the Department of Agriculture 
expects soon to sign contracts with a number of responsible 
concerns for the purchase of pulpwood from the Alaska 
National Forests, and for the allocation of water power 
sites through the Federal Power Commission, for the 

of manufacturing both pulpwood and paper. 
In the Tongass National Forest it is estimated that there 
is a source of supply of timber which can furnish per- 
petually an annual yield of print paper equal to one-third 
of the total national consumption of the United States. 
The industry when established will be upon a permanent 
basis, with raw material at a reasonable price. For some 
time the forest service has been collecting the information 
essential to the practical development of the Tongass 
National Forest, and the work is well toward completion. 
The merchantable timber in that forest includes at least 
100,000,000 cords of western hemlock and Sitka spruce. 
As a step toward the establishment of the paper industry 
in Alaska the Tongass Forest has been tentatively divided 
into fourteen zones, each embracing sufficient timber to 
furnish a large paper mill with a permanent supply of raw 
material. Each zone has been delineated, so as to include 
water power sites sufficient to meet the requirements of 





manufacture. 
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A Seven-Day Journal. 





The New Element. 


Tak new element—hafnium, as it has been pro- 
visionally called——-has been isolated. It was only a 
fortnight ago that we recorded its detection by 
MM. Coster and Hevesy, of Copenhagen. Yet on 
Thursday of last week Dr. Alexander Scott, Director 
of at the British Museum, laid before the 
Chemical Society a dark cinnamon-coloured powder 
which he stated was an oxide of hafnium. Dr. Scott, 
we understand, has been carrying out research work 
on the subject for some time, and no doubt had the 
announcement from Copenhagen been delayed for 
quite a short time, the honour of having first detected 
indisputable indications of the element, as well as 
isolating it, would have fallen to British science. Dr. 
Scott obtained his sample, it is interesting to note, 
from New Zealand black sand, consisting in the main 
of a mixture of the oxides of iron and titanium. We 
are not certain whether the black sand in question is 
the familiar New Zealand material of that description 
or a special form of it, but at any rate the deposit 
from which it was derived is said to be sufficient to 
give a large yield. As for the possible use of the new 
metal, it is, of course, much too soon to begin talking. 
Dr. Scott has suggested that it might be found suit- 
able for incandescent lamp filaments and for the 
manufacture of crucibles. 


Science 


The Alleged Dangers of Gas Poisoning. 


DEALING with the allegations regarding gas poison- 
ing by virtue of the increased percentage of carbon 
monoxide now being supplied to consumers, Mr. 
Watson, chairman of the Gas Light and Coke Com- 
pany, at a meeting of the proprietors last Friday, made 
a comparison between the risks run in this respect 
and those incurred from other adjuncts of our modern 
civilisation. Deaths resulting from gas, he said, 
amounted to about 2} per million of the population 
per annum, exclusive of cases of suicide. On the 
railways, accidents resulted in an annual loss of 
22 lives per million of the population; while street 
accidents in London caused 100 fatalities on the same 
basis. Even coal fires were, he said, much more 
dangerous than gas, for in 1919 992 inquests were 
held on children under five who had been fatally 
burned with domestic coal fires—excluding con- 
flagrations. Mr. Watson's argument would perhaps 
have been strengthened if he had included in it par- 
ticulars as to fatalities incurred by electric supplies, 
for behind both the agitation against the therm 
system and the outery against carbon monoxide 
poisoning there is suspected by many to lie the 
not altogether disinterested encouragement of the 
electric light companies. As for the exact figures 
quoted by Mr. Watson, we repeat them without 
assuming any responsibility for their accuracy. 
Indeed, they seem in some respects to be open to 
criticism. The railway accident fatality figure, for 
instance, seems to be exaggerated. In 1920 the total 
number of passengers and servants killed in railway 
accidents or by the movement of railway vehicles 
was 382, or about 8.5 per million of the population, 
as compared with Mr. Watson’s figure of 22.: Even 
this reduced figure is not comparable with the 2} per 
million rate for gas poisoning, the latter 
includes—-and we are by no means certain that it 
accidents both to consumers and to the gas 
companies’ servants at the works or elsewhere. 


unless 


does 


The Stability of Passenger Ships. 


Ir is of interest to learn that the “‘ bulges” which 
were used during the war as a means of underwater 
protection for warships against mines and torpedoes, 
are now being fitted to passenger ships by German 
shipbuilders as a means for increasing stability and 
compensating for heavy superstructure. The first 
large vessel of this type to be built is the Albert 
jallin, a 620ft. passenger and cargo vessel, which was 
recently launched from the Hamburg yard of Blohm 
and Voss, and which, along with her sister ship the 
Deutschland, will enter the service of the Hamburg- 
Amerika Line during the present year. The normal 
breadth of the ship is about 72ft., and the breadth 
over the bulges 78ft. A part of the bulge space on 
either side of the ship will be used as an anti-rolling 
tank constructed according to Dr. Frahm’s latest 
patent, whereby all interior tank connections are done 
away with. The rest of the bulge spaces may be used 
for oil fuel and ballast tanks, and the number of 
special tanks required in the ship are thus reduced, 
with a corresponding gain in cargo space. 


Standardised Aeronautical Terms. 


THE growth of science inevitably calls forth a new 
jargon with each development, but some time has 
always to elapse before the various colloquialisms and 
semi-slang terms become sufficiently widely accepted 
to reach the dignity of established phraseology. In 


field for standardisation. In 1909 the Royal Aero- 
nautical Society began such work, and in 1919 pub- 
lished a glossary of aeronautical terms. That glossary 
has now been revised and issued as the “ British 
Standard Glossary of Aeronautical Terms” by the 
British Engineering Standards Association. The 
work of compilation has been assisted by the Air 
Ministry, the Patent Office, the Aeronautical Research 
Committee, the Royal Aeronautical Society, the Royal 
Aero Club, and the Society of British Aircraft Con- 
structors. The glossary is something more than its 
name indicates. It is more a dictionary than anything 
else, and is liberally illustrated with explanatory 
diagrams and half-tone engravings. It covers aero- 
dynamics, airships, aeroplanes, aero-engines, air 
screws, instruments, armament, meteorology, and 
timber nomenclature. For the price charged—1s. 
net—it is a remarkably good investment for all 
interested in aeronautics. 1t is issued none too soon, 
for there is a distinct tendency to adopt words of 
foreign origin among aeronautical people. An example 
of this tendency was to be found in Sir Geoffrey 
Salmond’s Air Conference paper dealing with the 
progress of research—a summary of which is reprinted 
elsewhere. In a revised copy of this paper sent to us 
by the Air Ministry, we notice the consistent use of 
the term “ airplane,” an Americanism which we are 
glad to notice the glossary refuses to recognise. 


The British Empire Exhibition Report. 


THE report prepared by Sir William Joynson-Hicks 
on certain questions affecting the organisation of the 
forthcoming British Empire Exhibition was issued on 
Monday. It contains little of direct interest to 
engineers, except in so far as their position as exhi- 
bitors would be affected by the general success or 
otherwise of the undertaking. It is therefore satis- 
factory to note that all causes of complaint on the 
part of the Dominions as to the use of Empire products 
have now been removed, and that in connection with 
the amusements concession, “‘ the veiled suggestions 
of corruption,” to quote Sir William’s words, have 
been found to be without justification. In general, 
the report recommends that no change should be 
made at this late hour in the general management, 
but that control over it should be very greatly 
strengthened by the appointment of a standing 
executive committee of five members to control and 
supervise the management in place of the existing 
unwieldy executive committee of over 120 members. 
Sir William concludes his report by stating that he 
has received clear indications of undercurrents on 
both sides of personal animus and trivial criticism, 
and by warning all concerned that any farther trouble 
may be fatal to the success of the Exhibition. 


Gasworks Development in Manchester. 


THE reconstruction of the Bradford-road Gasworks 
of the Manchester Corporation, which was begun in 
1914, but was interrupted by the war, has now been 
completed at a cost of about £800,000. The works 
have now a producing capacity of 16 million cubic 
feet of coal gas and 6 million cubic feet of carburetted 
water gas per day. The completion of the scheme 
allows the water gas plant to be used for meeting 
the exceptional demands caused by fog and prolonged 
dull periods. The Gaythorne and Rochdale-road 
works have only a daily output of 5 million cubic feet, 
compared with the total 22 million cubic feet of the 
Bradford-road station. Retorts of the latest hori- 
zontal and vertical types are installed, and all 
auxiliary and conveying plant is of the newest form. 
Careful records of the working costs of the various 
methods of carbonisation are being made, with a 
view to maturing the plans for a super gas station 
at Partington on the Ship Canal. A report on the 
proposed Partington scheme for a 40 million cubic 
feet installation, costing £900,000, was submitted to 
the Manchester City Council on Wednesday last. 


Thompson Memorial Lecture. 
On Thursday last Sir Oliver Lodge delivered 
the first of a series of annual lectures by which the 
old students of Finsbury Technical College propose 
to keep green the memory of Silvanus P. Thompson, 
who for many years devoted himself to that College. 
The lecture was delivered in a very big hall or chapel 
in the institution adjoining the Finsbury Technical 
College, before a crowded audience. Sir Oliver 
opened his address with a brief appreciation of 
Silvanus Thompson, whom he lauded for his industry 
and for a breadth of view that made him, at once, a 
scientist, a linguist,and an artist of no mean order. 
He formed one of that group of four illustrious men 
—Ayrton, Perry, Meldola, and Thompson—who by 
their ability, foresight and personality had put 
Finsbury Technical College in the highest rank as a 
teaching institution. He was glad indeed to think 
that the College had been saved from destruction, and 





the case of aeronautics, the phraseology in use is 
peculiarly rich in colloquialisms, and affords a wide 





dealt briefly with the history of wireless telegraphy 
up to 1896, when Marconi raised it from the laboratory 
to every-day uses. An interesting characteristic of 
the lecture was the frequency of parenthetical notes, 
mainly about the ether, which he implored his hearers 
to believe in, and not to trust the relativitists who 
merely dispensed with the ether by ignoring it. The 
Old Students’ Association is to be very heartily con- 
gratulated upon the great success of the first Thomp- 
son Lecture. 


Ship Repairing Developments. 


Ir is announced that Swan, Hunter and Wigham 
Richardson, Limited, have become associated with 
the New York Dry Dock Company, of Clifton, Staten 
Island, New York, and that an arrangement has been 
made whereby British shipping may be repaired in 
the United States instead of deferring repairs until 
arrival in home ports. The two floating docks belong- 
ing to the American company, of 12,000 and 8000 tons 
capacity, are admirably placed in a sheltered position 
near the entrance to New York Harbour, and in 
winter the Staten Island shore is generally free from 
ice. We learn that the American company has a 
British representative at the London office of Swan, 
Hunter and Wigham Richardson, Limited, at 21, 
Russell-square, W.C. The ship-repairing yards of 
Harland and Wolff on the Thames at King George V. 
Dock are expected to be completed by about the 
middle of the year, and a large floating dock for the 
Thames is now under construction at the firm’s Govan 
yard. The dock, when completed, will be stationed 
at the Norway Dock in the Surrey Commercial 
system. The repair shops will be equipped with the 
newest machinery, and special provision has been 
made for large Diesel engine repairs. 


The Late Mr. Arthur Mechan. 


Lr is with regret that we have to chronicle the death 
of Mr. Arthur Mechan at Largs, Ayrshire, last week. 
Mr. Mechan was in his ninetieth year, and was the 
founder and for many years the head of the well- 
known Clyde firm of Mechans, Limited. The business 
now carried on at Scotstoun Ironworks was estab- 
lished by him at Cranstounhill in 1862. ‘Trained as a 
mechanic, Mr. Mechan had a wide experience of 
general engineering and steel works contracting, and 
he was actively associated with the business up till 
his retirement about thirty years ago. Since that 
time he travelled widely, remaining in close touch 
with industrial and public affairs, and until very 
recently he was a frequent visitor at the Scotstoun 
works. Mr. Mechan was one of the pioneers in the 
development of Clyde industry, and could recall 
many interesting stories and personal reminiscences 
of the early days of engineering and shipbuilding. 


Sixty Years Ago. 


In our issue of February 6th, 1863, a paragraph 
appeared recording that M. Mongruel, a French 
inventor, had devised a new form of illuminating gas 
which would “free us from the tyranny of the gas 
companies and the dangers of gas and provide a light 
at once infinitely cheaper and more efficient.’” The 
process consisted of passing air through “ photogene,” 
a liquid which we surmised to be “a naphtha of a 
highly volatile description."’ In another paragraph it 
was reported that Mr. John Penn, of Greenwich, and 
Mr. William Pole, F.R.S., had joined the War Office 
Committee appointed to inquire afresh into the 
relative merits of Sir William Armstrong’s and Mr. 
Whitworth’s systems of gunnery. The experiments 
designed to settle “‘ the great gun controversy *’ were 
not likely to begin before the middle of March, for 
the huge target made for the purpose had not yet 
left the works of the Thames Iron Company. A long 
account was given of a legal action “‘ of rare magnitude 
and importance,” in which Mr. John Clare, formerly 
a produce broker of Liverpool, sought to recover pay- 
ments by way of royalties and damages for infringe- 
ment of his patents from the Admiralty in connection 
with the construction of H.M.S. Warrior and other 
naval ironclads. Inspired by the loss of the Birken- 
head in 1847, the plaintiff had developed and patented 
a system of constructing iron ships, the noteworthy 
features of which were the inclusion of a longitudinal 
and vertical framework of iron and a double iron skin 
with wood packing. He claimed by way of com- 
pensation 5 per cent. on the shipbuilding outlay for 
the preceding and ensuing seven years, appointment 
as Naval and Mechanical Constructor to the Navy, 
authority to build a 20-knot steam vessel at a cost 
of £500,000 and a commission of £25,000, and the 
placing at his disposal of a shipyard and ironworks 
in order that he might construct a vessel in accordance 
with his plans. The evidence and cross-examination 
traversed a great deal of the history of iron ship- 
building. Chief technical evidence against the patent 
was supplied by Mr. Carpmael, who was in the witness 
box continuously for more than five hours. The case 





he hoped it would never again be threatened. Turn- 
ing then to the nominal subject of his address, he 





ended completely in favour of the Crown, 
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New Rolling Stock for the 
London Tube Railways. 


On Saturday last a special trial run was made 
vn the “ Underground” of some new coaches which 
have been built with the object of discovering the ideal 
type of rolling stock for the London electric tube railways. 
rhe coaches were made up into two trains, three coaches 
in each train, and are illustrated by the views on page 148. 

The orders for these coaches were placed last August. 
One vehicle was to be supplied by each of the following 
firms :—The Birmingham Railway Carriage and Wagon 
Company, Limited, of Smethwick ; Cammell Laird and 
Co., Limited, of Nottingham ; the Gloucester Railway 
Carriage and Wagon Company, Limited, of Gloucester ; 


exception of the control trailer, designed by the railway 


company, which seats forty-four passengers : 

Car No. 823: 
Company.—Interior decoration, grey; all fittings have 
oxidised silver finish ; all the windows are made to open, 
and are fitted with frameless sashes ; leather straps. 

Car No. 824: Cammell Laird Company.—Interior 
decoration, blue and gold finish; aluminium fittings ; 
concealed lighting with additional lamps in the clerestory ; 
special ventilation in the clerestory. 

Car No. 820: The Gloucester Railway Curriage and 
Wagon Company.—Interior decoration, blue and grey 
with light stone coloured roof ; pendant lights down the 
centre of the car, with side bracket lamps at passengers’ 
backs ; leather straps with wooden lining; additional 
side and end ventilation. 

Car No. 821.: The Leeds Interior 
straps 


Forge 


Company. 


decoration, green and brown ; aluminium fittings ; 





THE GIBBINS RAILWAY BOGIE 


the Leeds Forge Company, Lunited, of Westminster 
snd the Metropolitan Carriage, Wagon and Finance 
Company, Limited, of Birmingham. An additional ordex 
was also placed with the Gloucester company to build a 
car to a design prepared by the Underground Company. 
Our illustrations do not include an interior view of this 
car, but we give a view of one cf the standard existing 
coaches for comparison with the new vehicles. 

In giving out the orders the railway company left the 
design very much to the discretion of the builders, but 
naturally mede a few reservations, such, for instance, as 
the width and position of the doors, while it was stipulated 
that the cars should be made as silent in running as 
extent to which the latter requirement has 
been met may be judged by the two photographs of 
*sounds,’’ which we reproduce. They were taken by 
Dr. Low with the instrument we recently described. 
See Tue ENGINEER, September 29th, 1922. The lower 


possible. The 





AUDIOMETER RECORDS FROM NEW AND OLD CARS 


engraving shows the broad band of light reflected from 
the mirror disturbed by the loud sound waves of the old 
rolling stock, while the upper view plainly indicates the 
quieter running of the new coaches. The improvements 
effected in this direction really need no instrument for 
their demonstration, and the noise has been reduced to 
such an extent that we had no difficulty, during the trial 
runs, 1 Carrying on @ conversation with passengers sitting 
on the opposite seats. 

It is not, of course, possible yet to say which of the several 
coaches will prove most successful in meeting the require- 
ments, and it is not unlikely that certain features of 
each vehicle will be incorporated to produce the new 
standard for adoption when the orders are given for the 
rolling stock required by the extensions of the railways 
pow in course of construction. 

The following are the principal features of these new 
cars, al! of which seat forty-eight passengers, with the 





with socket i tiem the root ; lighting by fittings 
in bulk overhead. ‘ 

Car No. 822: Ti Met opolian Carriage and W agon 
Company. decoration, blue upholstery with 
mahogany and maple panelling ; canvas rubber straps ; 


the panelling used consists of aluminium alloy in order to 


SUdj -t 


Interior 


lighten car ; special rubber preparation for flooring. 

Car No. 720: Underground Company's design (con 
structed by the Gloucester Carriage and Wagon Company).- 
Interior decoration, brown with white panelling and 
ceiling ; lighting entirely by side brackets ; leather covered 
arm rests ; fittings in oxidised copper. 

All the car bodies are of steel. One of the builders 
has even suggested that high-tensile steel might be used 
in the future in order to lighten the structure, and esti- 
mates that a saving of some 10 ewt. might thus be effected 
in the weight. 

A distinct innovation has been made in the case of 


the Gloucester Company's coach in using the Gibbins type 
of bogie. The Gibbins bogie, of which we give an illustra- 
tion, has heen found very satisfactory for service in 
Rhodesia, and, as will be seen from the engraving, ex- 
hibits a radical departure from orthodox practice. There 
are no side frames, and the springs transmit the load 
directly from the bogie bolster to the axle boxes. Among 
the advantages claimed for the arrangement, one of the 
most important is smocth starting and stopping, which 
is naturally accounted for by the absence of clearance, 
or backlash, between the axle boxes and bolster. 





THE central station in Milan was badly damaged by fire 
on the 30th ult. Plans were, some time ago, approved 
for a new station, and perhaps the present disaster may 
lead to the work being put in hand. The new station will 


The Birmingham Carriage and Wagon | 


The Spinning Mule. 


| Tue third and last of the papers dealing with textile 
| machinery, which has been arranged by the Committee 
| of the North-Western Branch of the Institution of Mecha- 
| nical Engineers, was read on Thursday, Ist inst., by Mr. 
| J. Hardman, Bolton, Mr. A. Saxon being in the chair, 
The author confined his paper mainly to a consideration 
of the principal parts and motions of the mule, and 
described the mechanical features. He claimed that the 
mule was one of the most wonderful pieces of mechanism 
ever invented, and so delicate and accurate in its opera 
tions, that | Ib. of cotton could be spun into yarn 200 
miles long. With the aid of admirable illustrations, 
Mr. Hardman dealt with the many pieces of mtricats 
appliances, and made special reference to the spindle. 
He said it was a fine example of precision work, com 
pleted in twenty-five operations, capable of revolving 
at 10,000 revolutions per minute without vibration, and 
yet could be sold for fourteen pence. With regard to the 
driving of mules, the author presented a power diagram of 
a short experimental mule, the prominent feature of the 
diagram being the “ peak load,”” which exceeds 20 horse- 
power for an instant. That demand for power the author 
attributed to the inertia of the rim shaft, carriage, tin 
| rollers, and spindles which have to be started from rest 
to full speed in about 1} sec. It was that peak load which 
had made individual motor drive for mules not nearly so 
satisfactory as other individual motor drives in the mill. 
Obviously the motor must be made large enough to with 
stand the constantly recurring peak load, or burning out 
and other electrical troubles would result. In the first 
place, the initial cost would be high and the efficiency 
low ; and, secondly, the risk of stoppages due to break- 
downs in the power unit would be great. The electrical 
engineer was, therefore, faced with the problem of design 
ing @ motor capable of a power output equal to about 
three to four times its normal rating, and that “ peak 
demand ”*’ had to be met three to five times per minute 
On a full size mule the “ peak ” load might reach 50-60 
horse-power. 

An interesting discussion followed the reading of the 
paper, in which Messrs. Berry, Rhodes, Richardson, 
Dempster Smith, Hill and the cheirman took part. In 
reply to the points raised, Mr. Hardman said, in answer 
to Mr. Berry's question respecting the stretching of new 
scroll bands, that it was always a source of troubl 
The operative had to pay constant and careful attention 
to new bands until they ceased to give trouble. Although 
cotton ropes were most generally used, wire ropes had 
heen tried, and at the mill of Thos. Oliver, Limited, chains 
He thought it hardly possible to make 





were being used. 
a fair comparison of the production of the mule and ring 
frames. On coarser counts the ring frame had a certain 
advantage, but on the finer counts the mule frame was thie 
better, and beyond a certain point only the mule frame 
could be used. Furthermore, a much better and mor: 
regular yarn could be obtained on the mule frame. As far 
as could be seen, the mule would never be superseded |y 
the ring frame for the higher qualities of work. With 
regard to the use of a lighter metal for the carriages, raised 
by Mr. Richardson, Mr. Hardman stated that it was not 








be of the end-on type and not a through station as now. 


the weight of the carriage, but the inertia of the spindles 
in starting up to get the maximum speed that absorbed 
the power. So far as he was aware, lighter metals, such 
as aluminium, had not been tried. In reply to Mr. 
Smith’s question regarding the accuracy of the spindle, 
Mr. Hardman stated that the accuracy referred to was 
in the finish. The spindle was ground to certain dimen- 
sions, but the accuracy required could only be obtained by 
polishing. With regard to electric driving, Mr. Hardman 
said he had recently visited a mill where, in order to 
maintain a steady drive, the ordinary fuses had been 
taken out of the motor and the largest poesible fuses sub- 
stituted. Although the change entailed a certain amount 
of risk, it was found to work satisfactorily. As a prac- 
tical man, he was not in favour of a duplex drive, it was 
never as efficient as the single drive. 

Since 1912 the production of the mule had increased 
about 10 per cent. At that time a speed of 6000 revolu- 
tions per minute was considered very high, but now the 
average speed was from 8500 to 10,000 revolutions per 
minute, so that it was impossible to say whether the mule 
had reached its maximum efficiency. The life of a mule 
frame was frequently twenty-five years, and with minor 
repairs it was possible to run frames for forty years. 
When that figure was compared with the life of a motor 
car, which was probably not more than five years, the 
author thought it was a great tribute to the skill and 
accuracy of textile engineers. 


The Creosote Treatment of Sleepers. 


By W. KYNOCH, B.Se.F., F.E., and J. A. CODERRE, B.A., 
F.E., Forest Products Laboratories of Canada, Montreal. 


EXTENSIVE research and investigative work in connec- 
tion with the preservative treatment of railway sleepers 
has been conducted by the Forest Products Laboratories 
of Canada— Dominion Forestry Branch —-at McGill Univer- 
sity, Montreal, during the past seven years. It became 
apparent, early in this work, that the ordinary com- 
mercial creosoting specifications, which require the injec- 
tion of a certain quantity of preservative per cubic foot 
of wood, are very unsatisfactory, as even the most rigid 
adherence to them does not give any certainty that the 
sleepers are properly protected. The objective in treat- 
ment is to obtain, in every sleeper, a uniform penetration 
of preservative of sufficient depth to provide adequate 
protection against decay. In actual commercial practice, 
however, the penetration, even in well seasoned material, 
is frequently very erratic, especially in the heartwood. 
The depth of penetration is usually practically an un- 
known quantity. All that is definitely known is that the 
charge of timber in the treating cylinder, as a whole, has 
absorbed a certain quantity of preservative which amounts 
to the desired number of pounds per cubic foot and thus 
complies with the specification. In different sleepers in 
the same cylinder charge and in different parts of the 
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same sleeper the penetration may range from almost 


nothing to saturation. If, however, an easy means of 
controlling the depth of penetration in each sleeper be 
provided, this unsatisfactory state of affairs is done away 
with, and a much more efficient treatment is ensured. 

A very simple and effective means of obtaining the 
desired result was worked out at the laboratories several 
years ago. Prior to creosoting, incisions of a special 
character were made in the surface of the sleepers length- 
ways with the grain of the wood. The number, depth and 
arrangement of these incisions are varied according to the 
kind of wood to be treated. The sleepers are then creo- 
soted in the ordinary way 

Distribution of the preservative, both lengthwise with 
and across the grain, proceeds from each incision. The 
rate of distribution varies with the species of wood, 
moisture content, character of creosote oil and details of 
treatment. The number and arrangement of incisions 
used for any given kind of wood should be such that the 
penetration from each incision meets that from the adjoin- 
ing ones in a reasonable time, thus forming a continuous 
treated zone of uniform thickness completely enclosing 
and protecting the inner and untreated portion of the 
wood. The thickness or depth of the treated zone is 
controlled by the depth of the incisions. The length of 
time of pressure necessary to secure a given depth of 
penetration in incised timber is much less than that 
required to obtain the same depth in the same timber 
not incised. This becomes evident when it is considered 
that incising provides in the outer layers of the wood a 
number of centres from each of which the preservative 
is simultaneously distributed during treatment. Care- 
fully conducted tests on several kinds of wood have shown 
that the above is exactly what occurs in incised timber 
when treated. 

Sleepers are incised by passing them through a machine 
provided with steel rollers——as shown in the accompany 
ing illustration-- equipped with removable incising cutters 
or members. The particular type of incising member 
finally adopted is shown in an inset in the illustration. 
These cutters do not crush or break the fibres of the wood, 
as some other forms tend to do, but merely press them 


results of which are confirmatory of the conclusions then 
stated. The investigation has been extended to other 
woods, and the process has been adopted by the Canadian 
Pacific Railway Company for the treatment of sleepers, 





Progress of Aeronautical Research 
and Experiment.* 


By Air Vice-Marshal Sir W. G. H. Satmonp. 


GENERAL CONSIDERATIONS. 

RESEARCH is progressing slowly but surely, and in this 
paper I give some account of the work which has been 
carried out during the past twelve months. 

Work of great value has been carried out in regard to 
wing sections, with the object particularly of diminishing 
the length of the run before the aeroplane leaves the 
ground, and at the same time of reducing landing speeds. 
The rate of “* getting off” is an all-important matter. At 
the present time the majority of machines have to carry 
an engine which must be run at maximum power for this 
purpose. Once the aircraft is in the air the economic and 
customary flying speeds are obtainable at three-quarters 
throttle or even less. A certain amount of success has, I 
am glad to say, been met with in producing aeroplanes 
which are very much more efficient in “ getting off ’’ than 
their predecessors. If and when we have entirely achieved 
our object in this particular, the aeroplane would be able 
to leave the ground with the engine at three-quarters 
throttle, so that, if desired, a smaller engine could be put 
in to run at the same power both for * getting off’ and 
for flying. 

The problems of aeroplane design which we are particu- 
larly considering may be divided roughly into three cate- 
First, the single-seater fighter, which the 
essential quality is high performance at altitude—say, 
20,000ft. The next category, again a Service one, embraces 
a very large number of requirements, such, for example, 
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RAILWAY SLEEPER INCISING 


apart slightly. This is so much the case that after treat- 
ment the incisions, narrow to begin with, close tp and are 
hardly noticeable. Tests made at the laboratories indi- 
cate that the reduction in strength due to incising is so 
small as to be quite negligible for practical purposes. 

As an illustration of the advantages of incising for both 
refractory and easily penetrable coniferous timbers, 
reference may be made to results obtained with two well- 
known Canadian sleeper woods, namely, eastern hemlock 
and jack pine, creosoted with and without incisions. 
The former wood, as is well known, is an extremely 
refractory one. An extensive experimental investigation 
at the laboratories failed to develop a satisfactory creosote 
treatment for this timber by ordinary commercial pro- 
Jack pine, on the other hand, was found relatively 
easy to treat. When the timber was incised it was found 
possible to treat hemlock satisfactorily without any par- 
ticular difficulty, while an excellent treatment was secured 
in jack pine in less than half the time necessary to reach 
a similar result without incisions. Further, the penetra- 
tion in the incised timber was in all cases much more 
uniform than in the unincised, and was obtained with 
leas oil per cubic foot. 

Incising presents the following advantages : 


cesses, 


(1) In the case of easily penetrable woods a very much 
better treatment than is usual without incisions, using 
less creosote oil per cubic foot than is ordinarily specified. 

(2) The successful creosote treatment of certain refrac- 
tory woods. 

(3) A shortening of the customary pressure period by at 
least one half in the case of easily penetrable woods, and 
therefore 

(4) A considerably increased plant capacity with given 
equipment. 

(5) Satisfactory 
cylinder charge. 


penetration in every sleeper in a 

A brief account of the development of the incising 
process and of the results obtained in creosoting incised 
material was given by the writers some years ago in 
Bulletin 67 of the Canadian Forestry Branch, entitled 
“ Creosote Treatment of Jack Pine and Eastern Hemlock | 


for Cross-ties.”’ Since this publication appeared, in 1919, 


a large number of additional tests have been maae, the | 





| taken to produce. 


INSET, A CUTTER 


as the amphibian, the boat machine, the reconnaissance 
machine, &c. The third category is the civil aeroplane, 
with which can be coupled the night bomber, troop carrier 
and ambulance machine. With a single-seater fighter 
it is necessary to run the engine all out in order to get the 
requisite performance, and it must therefore be fitted with 
some means of maintaining power at altitude. This 
difficult problem is much in our minds. 

As regards factors of safety or load factors, research 
has led us to adopt a factor of safety of 4 for civil machines 
where straight flying only is required; but for Service 
machines a figure of 7 is necessary. The nature of the load 
distribution is of vital importance. It is perhaps a rather 
difficult matter with regard to civil machines, since you 
may, for example, have a carrying capacity of ten passen- 
gers and only take up three or four. It was at first thought 
that it might be necessary to weigh each machine before 
starting so as to get the right load distribution, but this 
is impracticable and unnecessary. An interesting sugges- 
tion has been put forward by Wing-Commander Cave- 
Browne-Cave to employ a small steelyard weighted to 
represent the weight of the empty machine. The weight 
of the baggage and passengers, t.e., variable weight, would 
be represented by hanging small weights on the yard, and 
so the centre of gravity of the machine as loaded would 
be ascertained. 

These quite general considerations of the strength of 
the aeroplane lead to the investigation of fundamentals, 
of which that on materials comes first ; but research by 
itself on materials must be useless unless ease of production 
and the possibility of bulk production is ultimately 
ensured. Materials with ostensibly miraculous properties 
are frequently submitted for consideration and sometimes 
they do possess some, et least, of the physical attributes 
claimed for them; but when regarding them from the 
production point of view they may be, and all too often 
are, prohibitive on account of cost, and more often than 
not are impossible on the bulk production basis. When 
considering bulk production there is one particular 
element which must not be lost sight of, namely, the time 


As regards fuel, very valuable research has been carried 


* Abstract of paper read at the Air Conference, February 6th. 





out, and decided advances have been made during the 
year. Once it is realised that of the total running cost of 
a machine at least one half is due to fuel, it is evident 
that research in this direction should be accelerated. For 
example, the present price of petrol is about £35 per ton, 
whereas crude oil can be obtained for about £4 per ton, 
and the same weight of either of these fuels wijl give 
approximately the same horse-power. It of great 
importance to civil aviation, and to the Royal Air Force, 
that encouragement should be given to schemes for the 
direct injection of fuel, both for economy and for doing 
away with both carburetter and magneto. 


is 


AERO-ENGINES. 


Experiments are being made with an inverted form ot 
the Napier “‘ Lion ’’ engine. If an inverted engine can be 
made to work successfully it will be possible to improve 
the pilot’s forward view and also lead away the exhaust 
more satisfactorily than can be done in the ordinary 
upright engine. 

One of the most promising events of the past year has 
been the development and use at the R.A.E. of a single 
cylinder of aero-engine type to run on a “ Diesel cycle.” 
It is found that with a special shape of nozzle and “ solid 
injection ”’ of shale oil fuel a brake mean effective pressure 
of as much as 112 Ib. per square inch is obtainable, and that 
with an engine speed of 1000 revolutions per minute. The 
fuel consumption under these conditions was 0.415 lb. 
per brake horse-power hour. Work on direct fuel injection 
is being undertaken also by Messrs. Beardmore. They 
are making initial tests on a single cylinder with a view to 
the ultimate adoption of the system in a six-cylinder 
vertical engine. The method of injection is different from 
that employed at Farnborough, inasmuch as in the latter 
oil at from 3000 Ib. to 4000 Ib. per square inch is admitted 
through a timed valve, whereas in the Beardmore system 
the oil is injected by a jerk pump. 

A step forward in full-scale experimental research has 
been made by the perfection of an instrument by means 
of which an aero-engine can be tested in flight with an 
accuracy equal to that of the laboratory. This consists 
of the Callendar electric air flowmeter, which, when 
attached to the air intake of any multi-cylinder engine, 
measures the weight of air used independently of a know- 
ledge of the pressure and temperature. 

Efforts are being made towards the improvement of 
the magneto. As a result of investigations carried out at 
Farnborough, in association with magneto manufacturers, 
it is hoped to arrive at a design for a universal magneto 
equally suitable for all aircraft engines and all conditions 
of normal air operation. It seems likely that the intro- 
duction of cobalt steel magnets will greatly affect design. 
A point that particularly needs looking into to meet the 
temperature conditions of the Middle East is the mech- 
anical, physical and electrical properties of moulded hard 
rubbers; this work is in hand. The characteristics of 
safety gaps at reduced pressures are under investigation 
with a view to the design particularly of a suitable safety 
gap for use with super-charged engines. 


AEROPLANES. 


One of the most difficult problems in the design of aero- 
planes is the association of a low landing speed with a 
high maximum. Both in civil aviation and in service 
flying it is very desirable that a landing speed of not more 
than 40 miles per hour should be achieved. In the study 
of aerodynamics attention has been focussed upon improve- 
ment in control at low speeds; stalling is at present 
accompanied by such deterioration of control that straight 
flight can only be maintained by rather abnormal skill, 
and involuntary spins often result. We hope to find means 
of providing complete control of the orientation of the 
aeroplane in the stalled state, so that aeroplanes may be 
flown with confidence at their lowest speeds and the full- 
speed range utilised. This will greatly increase the 
chances of effecting forced landings without accident. 
Various systems of lateral control have been and are being 
tried, but the greatest improvement has been obtained by 
the use of a very large rudder. An aeroplane has glided 
steadily under good control at an angle of incidence of 
40 deg. A system of carrying aileron gearing due to 
Mr. Hagg and the De Havilland Aeroplane Company shows 
promise of improving the lateral control. 

The proposal to use air screws in close tandem form 
advanced by Captain G. T. R. Hill at the last Air Con- 
ference—is being investigated by running two air screws 
in this manner on the ground. So far no vibration troubles 
have occurred. Experiments which have been carried out 
indicate that a serious loss of efficiency is to be expected 
if air screws be run at higher tip speeds than the highest 
now in use, 850 f.p.s. 

General Bagnall-Wild, in his paper last year, referred 
briefly to the position of the helicopter type of machine. 
There is little to add, except that a certain amount of 
work has been done, and that it is hoped that the time and 
effort expended will shortly be repaid. 

Metal Propellers.—During the past year very consider- 
able progress has been made in the development of the 
metal propeller. It may almost be said now that it has 
proved itself to be satisfactory for replacing the wood 
propeller hitherto in general use. The main difficulty 
in producing such an article is not so much a question of 
actual design as a question of finding out how to make it. 
This difficulty has now been overcome, and it can be safely 
said that a satisfactory metal propeller can be made for 
any type of aircraft, with an efficiency at least as high as 
that of the wooden one. Still further research is necessary 
with the aim of investigating various aerofoil shapes in 
order to determine the most efficient, and one, moreover, 
which is capable of convenient and rapid manufacture. 
The advent of high-powered engines has made the use 
of the metal propeller almost imperative for both service 
and commercial use. The propeller required for engines 
of 600 to 1000 horse-power is so large that its transporta- 
tion is a very serious problem, and there is little doubt that 
such propellers must have detachable blades in order to 
simplify this problem. The design of a propeller with 
wooden detachable blades is a matter of veryfgreat 
difficulty, whereas the metal propeller is normally so made. 
The variable pitch propeller follows as a natural sequence 
the development of the metal propeller. In all variable 
pitch propellers hitherto made the principal difficulty 
has been to secure adequate attachment for a wood blade 
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to a metal centre. With the advent of the metal propeller 
this difficulty has been removed, and it is thought that a 
satisfactory variable pitch propeller can now be designed 
to give the same degree of reliability as existing fixed 
pitch propellers. 

Undercarriages.—The difficulties experienced in the use 
of aircraft in tropical elimates have shown the weakness 
of rubber as an aircraft material, and steps have been 
taken to find a substitute, or alternatively to re-design 
the parts, eliminating rubber as far as practicable. During 
the year a large amount of research has been carried out 
on oleo undercarriages. The oleo undercarriage was first 
developed with a dashpot and rubber tension shock ab- 
sorber, using rubber in tension as in an ordinary aeroplane 
undercarriage. These undercarriages have proved a 
marked advance on the ordinary type hitherto used, 
but the use of rubber in tension in exposed parts of the 
aeroplane is undesirable. Efforts have therefore been 
made to overcome this difficulty. Four types of under- 
carriages have been developed :—({1) An oleo dashpot 
combined with rubber buffers, that is, with rubber in 
compression ; (2) an oleo dashpot combined with a steel 
spring in compression ; (3) an oleo dashpot combined with 
compressed air; (4) a steel spring undercarriage with a 
variable leverage device. So far as experiments have gone, 
the oleo carriage with compressed rubber has proved 
entirely satisfactory. The oleo with a steel spring, whilst 
displaying adequate shock-absorbing capacity, has so far 
proved to be too heavy for application to aircraft. If it 
were possible to obtain a spring made of hollow steel 
tube, it would be possible to reduce the weight of the spring 
sufficiently to enable this type of undercarriage to become 
a practical device for ordinary aeroplanes. Experience 
of the oleo undercarriage with compressed air is limited, 
and tests and experiments are still in hand to develop this. 

A new form of tail skid is urgently required. Failures 
of this item are very frequent, and the life is very short 
indeed. Some forms of oleo tail skids and steel spring tail 
skids have been devised, and the question generally ‘is 
receiving attention. 

Metal Wheels.—This subject is being investigated with 
the object of eliminating rubber tires and taking all 
shocks on the oleo shock-absorbing mechanism. 

Variable Camber Gears.—Continued efforts are being | < 
made to increase the useful weight carried by aeroplanes. 
In pursuance of this, research is being carried out with a 
number of variable camber devices which have been sub- 
mitted for consideration. These divide themselves into :— 
(1) The ordinary aerofoil fitted with an adjustable flap 
at the trailing edge ; (2) the ordinary aerofoil fitted with 
an adjustable trailing and leading edge ; (3) true variable 
camber gears which vary the actual camber of the aerofoil ; | « 
(4) devices such as the Handley Page slot which funda- 
mentally affect the air flow over the planes ; (5) combina- 
tions of the Handley Page slot with the trailing edge flap. 
A large programme of work on this is in hand, and some 




















































































































Metal Construction.—Progress in the development of 
metal construction has been maintained and considerable 
sums have been expended in this direction. There is no 
doubt that the metal aeroplane is now quite practical. 
Much work has still to be done, however, from the point of 
view of cost reduction. Such aeroplanes are expensive 
to make and take a long time to produce. Experience 
has shown that not only is the metal aeroplane more 
durable than the wooden aeroplane, but that moderate- 
sized aeroplanes can be made lighter in metal than in 
wood. It is believed that this advantage of light structure 
can be continued in aeroplanes of larger dimensions and 
that the problem of producing a large aeroplane will be 
thereby much simplified. 


t 


NAVIGATION AND INSTRUMENTS. 


An important item in the year’s work has been the 
development of the new type of magnetic compass. It 
seems likely that the magnetic compass of the future, 
having moderately heavy liquid damping, will provide 
the best all-round compass and that such models will be 
found to have performance greatly in advance of any- 
thing previously known, particularly in reference to 
steadiness in reading, even on “ bumpy” days. An 
alternative kind of magnetic compass known as the 
inductor compass has been tried by the United States 
Government. In this a little generator, the armature of 
which revolves in the earth’s horizontal magnetic field, 
produces a minute electric current which, by certain 
ingenious mechanical arrangements, is arranged to indi- 
cate to a pilot whether he is flying to port or starboard 
of a course previously laid down. Since a device of this 
kind lends itself to “‘ repeater ’’ work, it is being carefully 
watched. Should the introduction of steel construction 
into modern aircraft render the ordinary compass impos- 
sible, such a device as this might prove useful; so far as 
steel construction has yet gone it does not, however, appear 
that this need is likely to arise. The most successful 
compass for ship use is the gyroscopic compass. The 
problem of the development of this compass for use in the 
air is a very difficult one and, although experiments are 
proceeding, it cannot be said that success is within sight. 

An important navigational problem is the provision 
of means whereby the pilot of a single-seater machine can 
obtain whilst in flight a sufficiently accurate knowledge 
of the velocity and direction of the wind to enable him to 
lay his course correctly. A method which is under con- 
sideration is one whereby the pilot flies on any course and 
when over @ conspicuous ground mark starts a stop watch. 
The course is held for a short time and the machine then 
turned rapidly on to the reciprocal course and so held for 
an equal interval of time. At the termination of the second 
interval the machine can be headed for the original ground 
mark and will then be flying up wind. e course steered 
gives the direction from which the wind is blowing and 
the time taken on this third course divided by the total time 
of observation gives the ratio of wind velocity to air speed. 
It is obvious, however, that in any machine having means 
at will for emitting a smoke puff this operation could be 
considerably shortened. There is at the same time under 
trial a method by which pilots can measure the apparent 
drift of the ground by means of a scale of angles marked 
on one or other of the lower wings. As is well known, if 
the drift angle is read on two known courses it is possible 
to deduce at once the speed and direction of the wind. 

With the ever-increasing radius of action of civilian 
aircraft comes the question of the accuracy with which 
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employed under air conditions is the R.A.E. bubble sex- 


importance to which the instrument is subject is due to 


a heavenly body should continue sufficiently long to 


of the most troublesome which we have to face. 
situation at present is that an aircraft can be led to within 
approximately two miles of an aerodrome by directional 


whereby the position is rapidly taken by acoustic methods 
and the information transmitted to the aeroplane by 
wireless. 
for asking for his position by wireless at a time when he is 
much occupied with flying the machine. 
other means a pilot can locate the aerodrome, but the 
problem of actually landing through the fog remains. We 
are now investigating the possibility of laying a cable 
round the aerodrome, in the general shape of a race track, 
that is to say, with two long straight sides, the ends being 
curved to an are convenient for an aeroplane in flight to 
follow. 
aeroplane will carry apparatus capable of detecting it 
and of measuring the energy received. 
such energy gives an inverse measure of the height. 
this means it is hoped to enable the pilot to locate the 
actual confines of the landing ground and finally to glide 
down, even in conditions of very low visibility, with an 
accurate knowledge of his height at any given moment. 


can be held vertical and at a known constant height. 
progress made in the art of aerial photography may be 
gauged from the fact that, whereas in 1914 it was barely 
possible to identify men in photographs taken from 3000ft., 
photographs have now been taken from 8000ft. in which it 
is possible to distinguish birds feeding on the ground. 
Hitherto it has been necessary to use plates in aerial 


which, if successful, will save weight and space. 


wireless aerials in aircraft, the advantages as compared 
with trailing aerials being considerable. 
measure of success has been achieved. operative even when an aircraft is taxi-ing and will facili- 
tate 
visibility, and also fog landing, when a trailing aerial 
could not be used. 
craft on account of their weight is a difficult problem 
which has received much thought during the past year. 
The two main difficulties are to drive wind-driven gene- 
rators at constant revolutions irrespective of the air speed 
of the aircraft and to provide a source of electric supply 


well on the way to solution. 


Universities of Oxford, Birmingham, Edinburgh, 
pool, at the Greenwich Naval College and at the N.P.L. 
and R.A.E. 
necessary to ascertain whether the methods of test at each 
research centre are such as to ensure similar results being 
obtained from similar tests on similar materials. 
investigate this matter one half of one set of samples was 
sent to Dr. Hatfield and the remaining halves to the N.P.L. 
The tests, when subsequently compared, showed closely 
similar results and gave i 
methods. 


accordingly in hand to ascertain the nature of the right 
limits of stress for such parts. 


steel samples, but as a control experiment tests have been 
made on the simpler material, nickel; these have most 
remarkable results. 
specimen of nickel, definite ‘‘ heat bursts’’ occurred at 
definite loadings, but did not recur when the test was 
repeated on the same sample. 
Oxford, has made a careful study of the bearings of this 
and of other similar phenomena ; as a consequence he has 
been led to a definite theory of the nature of the stress 
effects on a mass of crystals. 
trative of this theory has been constructed and put under 
test. 
of a few rods, springs and blocks of wood ; with it, never- 
theless, almost all known phenomena in the fatigue of 
metals can be reproduced and the curves so found show 
a remarkable similarity to those obtained from actual 
metals under fatigue stress. 
analogous to that leading to Ewing’s famous magnetic 
models and promises to be equally important as an advance 
in scientific knowledge. 


favourable experimental results obtained by the use of 
petroflex in place of “‘ petrol-resisting ’’ rubber tubing for 
conveying fuel from tanks to carburetters. 
work during the year has, on the whole, tended in the 
direction of using metal tubing and metal connections in 
preference to either alternative, but no final decision is 
yet possible. 


the development of railways as private ventures, a contract 
has been entered into with Mr. B. T. Lee to construct 4 
railway from the city of Yurimaguao to the Pacific, vid 
Moyobamba. The contract has yet to be verified by 
Congress, but little difficulty is anticipated in this direc- 


these distances can be navigated. Either directional 
wireless or astronomical observations can be used. The 
latter necessitates accurate observation and facile reduc- 
tion ; the main problem is to determine, by day or night, 
the altitude above the horizon of some heavenly body. A 
sextant which experience has shown to be capable of being 


This instrument refers the altitude of a heavenly 
The only error of 


tant. 
body to a gravity controlled bubble. 


horizontal accelerations, resulting in a movement of the 
“apparent vertical.’’ The latter results in a series of 
irregular oscillations of the bubble and an observation of 
allow a mean to be estimated. 


Fog Landing.—The problem of landing in a fog is one 
The 


wireless. When the aircraft is within this radius further 
position finding becomes difficult owing to the time required 
to take the bearings and to transmit the information back 
to the aircraft. A scheme is being tried at Croydon 


This method relieves the pilot of the necessity 


By these and 


The cable will carry electrical current and the 


The amount of 
By 


Aerial Survey.—The value of aerial survey is largely 
jlependent upon the accuracy with which the camera 


The 


vameras. A film camera is now under development, 


W ireless.—Progress is being made in the use of fixed 
Such aerials are 


position finding*’ under conditions of very low 


The abolition of accumulators in air- 


© aircraft when stranded. Both these problems are now 


MATERIALS. 
Research work on the fatigue problem is in hand at the 
Liver- 
In order to co-ordinate work of the kind it is 


To 


increased confidence in the 
An important detail, the failure of which is all 
A research is 


oo common, is the engine valve spring. 

Research work in fatigue has been mainly carried out on 
During fatigue tests on a rotating 
of 


Professor Jenkin, 


A large-scale model illus- 


The model is surprisingly simple, consisting only 


The work is in some ways 


At the last Air Conference reference was made to the 


Development 








PERUVIAN ENGINEERING NOTES. 


In pursuance of the Peruvian Government's plan for 





tion. It is proposed to select on the Pacific some point 
between Paita and Pacasmayo. 

It is intended industrially to develop the agriculturally 
rich Huallaga River district, and for this purpose a con- 
cession has been tentatively granted by the Peruvian 
Government to a group of New York capitalists. The 
Huallaga is one of three rivers—the Maranda and Ucayali 
are the other two—flowing into the Amazon's basin and 
watering an exceedingly rich area. A further concession 
has been granted, also to American interests, to construct 
a railway to connect the Pacific with a navigable point on 
the Huallaga River. 

An extensive contract has been entered into between a 
group of Italian capitalists and the Empresas Eléctricas 
Asociadas de Lima (Peru) for the entire reorganisation and 
partial reconstruction of the electric light and street 
railway systems belonging to that company. The systems 
controlled by this organisation comprise (a) the Ferro- 
earril Urbano de Lima (length 33 kiloms.) in the capital, 
which carries between 17 and 18 million passengers 
annually ; (6) Tranvias Eléctricas de Lima y Chorillos, an 
electric light railway 33 kiloms. in length, operating in 
connection with the Lima tramways; (c) Ferrocarril de 
Lima y Callao, a light electric railway 15 kiloms. in length, 
carrying between 3,300,000 and 3,500,000 passengers 
between the Capital and La Punta; (d) the Compajfiia 
Nuéva Tranvia Eléctrica (Lima-Chorillos-Herradura), 
formerly a competitive line but subsequently incorporated 
into the svstem of the Empresas Eléctricas Asociados, 
carrying between 800,000 and 900,000 passengers ; (e¢) 
the Empresa Eléctrica de Santa Rosa, supplying the 
necessary current to all of the above undertakings. The 
additional capital to be found will exceed £P1,000,000 
(£P1 = £1 Os. 6d.), the greater part of which will he 
devoted to railway projects and the balance to the im 
provement of other Lima properties. While the manage 
ment of the reorganised company is Italian, ana a con- 
siderable proportion of the new equipment will be pur- 
chased in Italy, foreign contractors are not excluded from 
bidding ; in view of the popularity of British electrical 
equipment and supplies, it is thought that tenders of 
British contractors should meet with consideration. The 
offices of the Empresas Eléetricas Asociados are at Lima. 





PORT WORKS AT CONCEPCION. 


ConTRACTs involving the expenditure of approximately 
12,000,000 pesos (paper) will shortly be arranged for the 
construction and operation of a port at Concepcién, Chile, 
a concession for which has been granted to Sefior Arturo 
Yunge, whose address is Concepcién, Republic of Chile. 

The port, which is at the same time the capital of the 
province of Concepcién, is situated a little more than 
9 miles inland from Taleahuano, with which it is united 
by electric tram lines and railway. Built on the right 
bank of the river Bio-Bio, it forms one of the most 
important towns in the republic. The town contains a 
large number of factories, including tanneries, flour mills, 
breweries, engineering establishments, ironfoundries, &c., 
both gas and electricity being used for illuminating pur- 
poses. The town is also connected by rail with the capital, 
Santiago, and the largest port, Valparaiso, to the north, 
and with the two important ports of Valdivia and Puerto 
Montt to the south. The major port of Coronel lies 41 
miles south of Talcahuano, and it is connected with 
Concepcién by electric traction. 

The new construction called for will include the building 
of a canal, 67 m. wide by 74 kiloms. long, with a depth of 
9 m. at low tide, connecting the port and the sea. This 
canal will be protected at the mouth by a breakwater, 
permitting safe entrance to ships in all weather. Further 
work. to be provided at the port include railway facilities, 
paved roads, loading and unloading cranes, warehouses, 
grain elevators, coal-loading devices, pipe lines for oil, &c. 
The contract calls for the dounling of all facilities at 
present in force, for handling the tonnage passing through 
the ports of the province. Plans must be submitted within 
two years; construction must commence during the year 
following the approval of the contract, and be completed 
within five years afterwards. 

The concession is not a monopoly, the State reserving 
the right to grant similar concessions, while tariffs will be 
fixed and revised periodically by the President, based 
on @ maximum return of 10 per cent. on the capital 


invested. 








TESTS ON VERTICAL DRILLING MACHINE. 


In connection with the new design of vertical drilling 
machine illustrated and described in last week’s issue, the 
makers, William Asquith, Limited, of Halifax, have 
written to us stating that they have recently carried out 
some tests on the machine by way of demonstrating its 
capacity. It is not claimed that the results of these tests 
could be reproduced every day under strictly commercial 
conditions, but it is held that they demonstrate the reserve 
of power and durability possessed by the machine to meet 
the most strenuous working conditions. If important 
improvements should be made in the cutting capacity of 
twist drills, the machine, the makers are satisfied, will not 
thereby be rendered obsolete. The test results are as 








follows : 
Drilling Cast Tron. 
Drill Revolutions Penetration in 
di t per minut Feed. inches per min. 
in. e.p.i. 
See 23 44 
2 — 23 7 
af so wae 23 8 
2 — CC 23 8 
1} 240 23 10} 
1 405 23 174 
Drilling High-carbon Steel, 40/50 Tons Tensile. 
3 104 23 4} 
3 104 36 - 
24 142 23 
2 180 23 8 
1}? 180 23 s 
lt 240 23 104 
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Railway Matters. 


On the retirement of Sir William Marwood, K.C.B., 
which took effect as from January 31st, 1923, Mr. J. R. 
Brooke, C.B., has been promoted to be secretary to the 
Ministry of Transport 


Or every pound received by the Great Western Railway 
Company during the vear 1921 10s, 7d. went to the staff 
in the form of salaries and wages, and 2s. 9d. to the share- 
holders for dividends. 

Tue Festiniog Railway Company has been authorised 
under @ Light Railway Order, to make a junction at 
Portmadoe with the Welsh Highland Light Railway, 
and to construct a new station at that place. 


AT @ meeting of the Railway Amalgamation Tribunal 
on the 3lst ult., the scheme submitted by the Railway 
Companies’ Association for the distribution of the 
£25,000,000 of the second £30,000,000 payable under the 
Railways Act, 1921, was agreed to. 


A PRELIMINARY meeting of representatives of the 
Railway Companies, Chambers of Commerce, and of the 
Federation of British Industries, was hé!ld on the 29th ult. 
at the offices of the Association of British Chambers of 
Commerce to discuss the formation of local joint com- 
mit tees. 


We have recently seen it stated that the extension of 
the electrification of the London and South-Western 
section of the Southern Railway from Effingham and 
Claygate respectively to Guildford will be begun imme- 
diately. We have reason to believe that this announce- 
ment is premature, and that there has been no change 
as yet in the intentions as to proceeding with this work. 


So far the Central Railway Advisory Councils set up in 
India, in accordance with a recommendation of the 
Acworth Committee, have been elected on the State railway 
systems. The Government has expressed the hope that 
the company-worked systems will follow suit, and the 
chairman of the Benga! and North-Western Railway 
stated on the 30th ult. that his board had no hesitation in 
agreeing to this proposal. 


Tue London Underground Railway is now making pro- 
vision for a record train service to run between Golder’s 
Green and London. An additional track is to be laid down 
at Golder’s Green Station and the number of platforms 
is to be inereased from four to five. The growth in traffic 
at this station has been remarkable, and last year a record 
of over 12 million passengers was reached. With the 
opening of the Hendon and Edgware extensions, the new 
platform arrangements will permit the running of twenty- 
eight trains an hour each way instead of eighteen per hour. 
CGolder’s Green will thus become one of the best-served 
centres out of town. At the new Brent Station, four tracks 
are being provided to secure up and down road passing 
loops so that expresses to and from Edgware can overtake 
trains stopping at Brent Station. 


THE remark we made in a leading article on November 
3rd last, as to one of the brightest hopes in the British 
railway position being the happy relations between the 
companies and the men, has been much quoted in the 
American Press. It is gratifying, therefore, to be able to 
report that the railway labour situation there bids fair 
to he brighter than it was. The New York correspondent 
to the Economist, writing under date January 12th, says 
that the companies’ attitude ‘‘ seems to promise an era of 
more amicable relations than hitherto between the 
carriers [railways] and the workers.’"” The companies 
had filed with the Railroad Labour Board proposals 
to make drastic changes in service conditions, but about 
one-half of them have withdrawn the proceedings, and 
have come, or are coming, to terms with their men as 
individual companies and not by common agreements. 


On page 707 of our issue of June 30th last we mentioned 
that the Government proposed to continue the temporary 
increases allowed to docks and harbours until the question 
could be looked into, and the Harbours, Docks Piers 
(Temporary Increase of Charges) Act, 1922, was the result. 
The Railway Companies’ Association has now announced 
that a general agreement has been reached (except as 
regards certain ports on the Firth of Forth) whereby the 
railway companies have undertaken to modify their appli-' 
cations to the Ministry of Transport made in pursuance 
of the Harbours, Docks, and Piers (Temporary Increase 
of Charges) Act, 1922, and the traders have agreed to 
withdraw the objections lodged by them to these applica- 
tions. The settlement, it is claimed, illustrates the value 
of mutual negotiation, and is another instance where 
friendly discussions have saved both the railway com- 
panies and the traders the trouble and expense of arguing 
their case before an independent tribunal. 


Tue railway dividends for 1922 are now being an- 
nounced. The greatest surprise as yet comes from that 
distressful country, Ireland. In 1913 the Midland Great 
Western Company paid 3 per cent. for the year, and from 
1914 to 1920 inclusive it paid 2 per cent. In 1921 it paid 
4 per cent. in the second half, which made 3 per cent. 
for the year. Now, despite all the adversity it has gone 
through, it has declared a dividend of 6 per cent. for the 
second half, making 4 per cent. for the year. The surprise 
in the English railways is the 7 per cent., as against 2} 
per cent. a year ago, for the Great Northern Railway. 
This increased dividend will absorb about £400,000, and 
as a sum of £207,000 was taken from reserve a year ago 
and £60,000 are being placed to reserve now, this means 
a distribution of about £700,000 extra. The City editor 
of The Times, in commenting on the dividend announce- 
ment, said that it was understood that the increased 
distribution had not been declared out of the compensa- 
tion money, #.e., that payable at the end of 1922 in accord- 
ance with the Railways Act. The financial editor of the 
Manchester Guardian said, however, that “‘ one can only 
assume that a large draft upon the compensation money 
has, in fact, been made.” Our own opinion is that the 
money has come from increased earnings, and primarily 
we base this opinion on the Great Northern chairman's 
statement on February 10th last that the net receipts 
for the four and a-half months of de-control in 1921 
reached £559,009. That this opinion was correct has 


Notes and Memoranda. 


Wirx the object of encouraging the study of short 
wave lengths by amateurs, French manufacturers are 
offering several important prizes to those obtaining the best 
results in receiving or transmission in the Transatlanite 
trials. 

In an address at the third annual meeting of the Ameri- 
can Petroleum Institute, Dr. G. E. Lucke said that the 
German submarine engine weighs under 50 Ib. per horse- 
power, or less than a tenth of what was regarded previously 
as a weight limitation. 


Notice is given by the Iron and Steel Institute that 
the Council of the Institute is prepared to consider in 
March applications for grants from the Carnegie Fund, 
in aid of research work on some subject of practical 
importance relating to the metallurgy of iron and steel, 
or allied subjects, and that special application forms may 
be obtained from the Secretary of the Institute. The 
results of research work must be communicated in the 
form of a report. 


SoME experiments carried out with different types of 
miners’ electric lamps, described by Messrs. E. Farmer, 
8S. Adams, and A. Stephenson in the Journal of the National 
Institute of Industrial Psychology, show that men using 
lamps giving six times the usual illumination, although 
they weighed five times as much as the ordinary lamp, 
greatly increased the workers’ output. The quantity of 
coal won was increased by over 14 per cent., while the 
deduction for dirt was reduced by some 21 per cent. 


In an article published in Science of January 12th, by 
Drs. Irving Langmuir and K. H. Kingdon, of the Research 
Laboratory of the American General Electric Company, 
particulars are given regarding the thermionic effects 
caused by alkali vapours in vacuum tubes. The article 
relates mainly to the effects of the vapour of metallic 
cesium, which, like thorium, forms a film on a tungsten 
filament consisting of a single layer of atoms, and enables 
a very high electron emission to take place. Similar effects 
have been observed with the vapours of other alkali 
metals, notably rubidium. The theory of the subject is 
detailed in the article. 


A NOTABLE expansion has oceurred in America during 
the past year in the use of electric heating devices for 
industrial processes, particularly in heat treating of metals, 
baking enamels and foundry cores. Small and medium- 
size ovens, with 275 to 1000 cubic feet capacity for opera- 
tion at 100 deg. Fah., have been developed, and furnaces 
have been built for baking vitreous enamel on bath-tubs 
with absolute temperature control and freedom from gases 
and fumes. Electric ovens and low-temperature electric 
furnaces have also been extensively applied during the 
past year for melting non-ferrous metals, as well as for 
heat-treating ferrous metals. 


Tue fact that the composition of the filling material 
has much to do with the success of oxy-acetylene welding. 
states the Acetylene and Welding Journal, is demonstrated 
daily. In a recent case a valve manufacturer who was 
successfully employing oxy-acetylene welding to reclaim 
iron castings in which defects showed up during machining 
was not achieving equal success in attempting to reclaim 
defective cast steel valve bodies. After making many 
attempts to overcome the difficulties, the problem was 
referred to an oxy-acetylene engineer. It was found after 
a series of tests that a particular welding rod produced 
satisfactory welds, and the discovery has resulted in the 
reclamation of quantities of defective cast steel bodies 
and in the saving of considerable time. 


MANy references in text-books and in reference books 
to the heat value of moist and fibrous fuels are, according 
to the United States Bureau of Mines, entirely misleading, 
if not useless. In the first place, heat -values may be 
reported in a variety of ways, and the absence in such 
references of definite specifications as to which of four 
different methods is used render them useless. Further— 
and equally serious—error may arise from dependence for 
calorific powers on formulas like Dulong’s, which assume 
that all of the oxygen in a fuel is combined before com- 
bustion with the hydrogen in that fuel. The error may be 
slight in fuels containing but little oxygen, but it becomes 
serious in woody and many other waste fuels high in 
oxygen. Calculations containing this common error are 
unsafe and useless, both for comparison of combustion 
performances and for predicting results in any problem 
dealing with these fuels. 


In applying automatic control to sub-stations, states 
the Electrical World, many automatic features which have 
been made a part of modern manually operated stations 
have been incorporated, but new devices have had to be 
developed also. Among them are direct-current and 
alternating-current re-closing circuit breakers and slip 
relays of the balanced type. The latter will perform the 
switching operation when a synchronous motor pulls out 
of step. The high-reluctance commutating pole 60-cycle 
converter is an accomplishment of the past year. It 
incorporates flash barriers and a new design of brush 
holder, which covers only a small portion of the com- 
mutator periphery, reduces flashing and makes the brushes 
readily accessible. The adjustable notching relay which 
functions after a pre-determined number of operations is 
another development which has facilitaed automatic con- 
trol. 

Tue burning of sawdust for boiler purposes is best accom- 
plished by means of a simply constructed “ Dutch-oven ”’ 
furnace, according to the United States Bureau of Mines. 
As a rule only one feed hole in the roof of the furnace is 
used, for sawdust is such an excellent fuel that it will 
produce a hot fire even when handled roughly and care- 
lessly. With a single feeding hole‘in the top of the Dutch 
oven, the sawdust forms a cone on the grate surface. A 
cone is about the least effective form in which any fuel 
may be arranged on a grate for burning. The draught pene- 
trates the bed of fuel at the points of least resistance, that 
is, at the shallowest parts; hence the air enters at an 
excessive rate around the edges of the cone while the 
largest part of the charge is air-tight and consequently 
‘**dead.”” This difficulty can be reduced or eliminated 
by different methods, which are described in Technical 





since been shown by the report issued on the Ist inst, 


Miscellanea. 


Ir is announced that the Broken Hill Company's steel 
works at Newcastle, N.S.W., will resume operations 
shortly. 

Tue overhauling of the Leviathan, which is being 
carried out at Newport Mews, is progressing so slowly 
that she will not be ready to sail next month, as was 
originally expected, It is hoped, however, to get her in 
the Transatlantic passenger service by the middle of June. 


Ir is understood in Launceston, Tasmania, that opera- 
tions which have been carried out in the Mt. Cameron 
district have proved the existence of an extensive and 
highly-payable tin-bearing area. The developments are 
believed to be of considerable importance to the North- 
East Coast of Tasmania, and should give a new impetus 
to the tin-mining industry. 

Ir is officially reported that a record output of 11,000 
tons of iron ore was obtained in October from the iron 
mines on the West Coast of Johore, one of the Malay 
States. In November the output was over 10,000 tons. 
Applications have been received for the right of mining 
kaolin, deposits of which are known to extend over a 
considerable area in Johore. 

ACCORDING to investigations carried out by the Japanese 
Department of Communications, the number of electric 
power supply concerns in the country at the end of October 
last was 839, with a total capitalisation of over 
2,316,000,000 yen, and when the work of construction 
now in progress is completed they will be able to supply 
a total motive power of 1,981,822 kilowatts, of which 
1,630,648 will be generated by water power and 351,174 
by fuel. 

THE permission granted by the Siamese Government to 
vessels equipped with wireless telegraphy to communicate 
temporarily with the wireless station in Bangkok from 
Koh-Si-Chang on account of the submarine cable being 
out of order, has been withdrawn. The vessel supplied 
by the Siamese naval authorities, which has for some time 
past been anchored at Koh-Si-Chang for this purpore, 
is regarded by the authorities as providing a satisfactory 
wireless service. 

Tue French Parliamentary Committee of Commerce is 
engaged on the consideration of the problem of the general 
electrification of France. At a meeting of the Committee 
held recently emphasis was laid upon the national char- 
acter of the question and the necessity of making an 
appeal for its solution to a close co-operation of the elec- 
tricity and railway companies with the members of 
Parliament. A sub-committee composed of members of 
the Chamber and manufacturers and technical men is to 
be appointed to promote this object. 


Tue Motor Ship Service Corporation, which was in- 
corporated at Sacramento, Cal., on December 12th, 1922, 
with a capital of 10,000,000 dollars, contemplates an 
initial equipment of twelve Diesel-driven steamers of 
14 knots speed, which will be equipped with the most 
modern machinery for refrigeration and also for sterilisa- 
tion and the control of humidity. The vessels will operate 
between Pacific and Atlantic ports, taking shipments of 
citrus and deciduous fruits, grapes, vegetables and other 
suitable cargo. There will be sufficient West-bound 
freight, it is believed, to make balanced voyages. 


Tue conference between representatives of the Amalga- 
mated Engineering Union and the Engineering Employers’ 
Federation regarding the wages to be paid to workmen 
who may be sent abroad to fix up textile machinery has 
resulted in an agreement being arrived at. Both sides 
recommend the following rates:—The greater part of 
Europe, £6 10s. per week. Russia, Turkey, Egypt, and 
adjacent countries, £7 5s. per week. North America, 
£7 10s. per week. South America, Japan, China, India, 
and Southern United States, £9 10s. per week. Aus- 
tralia, New Zealand, and South Africa, £9 10s. per week. 
East and West Africa, £10 10s. per week. 


As a result of a Cabinet meeting at Washington, on 
February 6th, at which it is understood the Panama Canal 
receipts were discussed, the hope was expressed at the 
White House that the time was coming when it would be 
possible to build another Central American Canal out of 
the profits accruing from the present one. One of the 
proposed routes is said to be that vid Nicaragua, where 
the United States already possess canal rights. It is not, 
however, believed that any new canal can be built in the 
near future. One obstacle which must be overcome is 
the claim of Costa Rica to a portion of the proposed route 
by reason of her ownership of a certain river. 


THe demand for silicon iron in Japan has been steadily 
increasing, but so far none has been manufactured in 
the country. The present consumption of silicon iron is 
put at 10,000 tons, and in view of the increasing demand 
the Government has decided to commence its manu- 
facture at the Imperial Steel Works at Yawata from the 
beginning of the next fiscal year. The expenditure on the 
new enterprise will be submitted to the coming session 
of the Diet, and as it is more than probable that the 
estimate will be passed by the Diet the Steel Works is 
already engaged in making preparations for its manu- 
facture. At first the output will not be more than 5000 
tons a year, but it is expected that after a few years the 
production will be increased to 7000 or 8000 tons. 


Tue great fight of motor users against the present 
system of motor vehicle taxation opened at Westminster 
on January 26th, when Sir Arthur Stanley, Chairman of 
the Roval Automobile Club, gave evidence before the 
Departmental Committee on the Taxation and Regula- 
tion of Road Vehicles (Ministry of Transport). Sir 
Henry Maybury presided; and other members of the 
committee are Sir Thomas Berridge (Royal Automobile 
Club), Major Stenson Cooke (Automobile Association), 
Mr. Sidney Straker (Society of Motor Manufacturers and 
Traders), and representatives of local authorities, police, 
agriculture, Customs and Excise, and commercial motors. 
A proposed new system of motor taxation by a flat rate 
duty on motor spirit, has been laid before the Depart- 
mental Committee by the principal motor organisations, 
representing all classes of motor vehicle owners and every 





Paper 279, just issued by the Bureau, 


branch of the motor industry. 
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AGENTS ABROAD FOR THE SALE OF 


The Engineer 


BUENOS AIRES.—Mrronett’s Boox Srore, 576, Cangallo. 
CHINA.—Kgtiy anp Watsu, Limited, Shanghai and Hong 


Kong. 
EGYPT.—Camo Express Acency, near Shepheard’s Hotel, 
Cairo 


FRANCE. —Boyveav ann UHEVILLET, Rue de la Banque, Paris. 
CHAPELOT AND Crn., 136, Bid. St. Germain, Paris. 
BELGIUM.—W. H. Smrrn AND Son, 78/80, Rue du Marché-aux- 

Herbes, Bruxelles, and 44, Rue Joseph II., Odtend. 
INDIA.—A. I. Compripor anp Co., Bombay ; THACKER AND 


Co., Limited, Bombay; Tuacker, SpPInk anp Co., 
Caloutta. 
ITALY.—MAaGuion!i anv Srruint, 307, Corso, Rome; FRATELLI 
Treves, Corso Umbarto 1, 174, Rome; FRratTeru 
Bocos, Rome; Utrico Horrti, Milan. 
JAPAN.—Maruzewn Co., Tokyo and Yokohama. 
AFRICA.—Wa. Dawson anv Sons, Limited, 7, Sea-street 


(Box 49), Capetown. 
©. Jota anp Co., Johannesburg, East London, and 
Grahamstown. 

AUSTRALIA,—Gorpon anv Gorcs, 

Sydney, Brisbane, and Perth, &c 
MELVILLE AND MULLEN, Melbourne. 
ATKINSON AND Co., Gresham-street, Adelaide. 

CANADA.—Dawson, Wm., anp Sons, Limited, 87, Queen- 
street East, Toronto. 

Gorpon anp Gorcn, Limited, 132, Bay-street, Toronto. 
MonTrREAL News Co., 386-388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 

CEYLON.--WisayartNa anv Co., Colombo. 

JAMAICA.—Epvucationat Surrty Co., Kingston. 

NEW ZEALAND.—Gorpow anp Gorcn, Limited, Wellington 
and Christchurch ; Upron anp Co., Auckland; J. 
Wrisown Craia anp Co., Napier. 

STRAITS SETTLEMENTS.—KELLY aND 
Singa 

UNITED STATES OF 
Co., 83 and 85, Duane-street, 
TION News Co., Chicago. 


Limited, Melbourne, 


Wausn, Limited. 


AMERICA.— INTERNATIONAL’ NEWS 
New York ; Sunscrip- 








Agents Abroad for Advertisements. 
UNITED STATES OF AMERICA. —BritisH aND COLONIAL 
ess, Inc., 736, The Knickerbocker Building, 
West 42nd-street, New York City. 
FRANCE.—Acence Vox, 7, Rue de Surdne, Paris (VITle). 
BELGIUM.—W. H. Sarru anv Son, 78/80, Rue du Marché-aux- 
Herbes, Bruxelles, and 44, Rue Joseph II., Ostend. 
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Super Power Stations. 


LIKE many other technical discussions, that on 

The Public Supply of Electricity,’ which took 
place at the joint meeting of the Institutions of 
Mechanical, Civil and Electrical Engineers at 
Birm: ngham on January 25th, and which was fully 
reported in our last number, did not, on the whole, 
bring very much new information to light. Two 
of the most important points which arose during 
the evening were that super-power-stations must 
be given no monopoly of electricity supply, and 
that, whilst the large power station undoubtedly 
offers advantages, it is not expedient to scrap all 
existing stations at one clean sweep. Proposals 
to abolish existing stations, and especially the 
best-managed stations, should be considered with 
extreme care, for it might easily happen that, 
although in some ways the generation of current 
in a small number of large stations would be bene- 
ficial, there would be no advance in the direction 
of supplying cheap current to consumers. This, of 
course, is just as important as the question of 
saving coal, for unless the long-promised cheap 
current becomes available the electrical industry 
as‘a whole cannot make headway. It must never 
be forgotten that the cost at the station bus-bars 
is one thing and the cost at the consumer’s machine 
another. The economy secured in the former may 
be wholly sacrificed in transmission expenses. 

Many seemed to imagine, when the report on 
electricity supply was issued by the Coal Con- 
servation Sub-Committee in 1917, that as soon as 
the war was over super-power-houses would be 
erected forthwith and that the bulk of existing 
stations would very soon be put out of action ; 
but it has since been found that the reorganisation 
of electricity supplies in this country is anything 
but a simple task, and that many things have to 
be taken into account before it can be accom- 
plished. As far as the erection of super-power 
stations such as portrayed in the report is concerned, 
practically nothing has been done. These stations, 
it will be remembered, were to contain generating 
sets rated at 25,000 or 50,000 kilowatts, and it was 
suggested that the plants should be designed so 
that, as methods were perfected for extracting by- 
products from the fuel before using it for the pro- 
duction of electric power, by-product plants could 
be added. Much was also said in the report about 
the utilisation of waste heat, but here again these 
suggestions have not as yet been put into practice. 
In all probability those who were responsible for 
the report did not fully realise the financial con- 
ditions which would prevail in this country at 


labour and materials are so costly. At present 
there seems to be no very marked desire on the 
part of English engineers to use 25,000 or 50,000- 
kilowatt turbo-generator sets. Continuity of 
supply is, of course, the most important factor of 
all, and there are not a few engineers who prefer 
to split their plant up into medium-sized sections 
rather than employ machines of abnormally large 
output. Ten thousand and fifteen thousand- 
kilowatt units seem to be the most usual sizes now 
called for, although larger units have, of course, 
been built by British firms. Before we start on a 
new policy there is much to be said for the practice 
of interconnecting the best existing power stations. 
Apart from increased reliability, the intereonnec- 
tion of stations is undoubtedly advantageous from 
the point of view of saving coal. It enables them 
to be worked economically over week-ends and at 
other times of light loads, for during these periods 
some of the stations can be shut down altogether ; 
indeed, it gives to a group that high diversity factor 
which is advanced as one of the prominent argu- 
ments for super-power supply. Linking up is not, 
however, by any means a complete cure for 
uneconomical working. Everyone admits that 
many small and inefficient stations must be shut 
down altogether before the degree of fuel economy 
which is being aimed at can be secured, but we 
may fairly look for an improvement of many of 
the medium-power stations. The tables of con- 
sumption issued about a year ago by the Electricity 
Commissioners have had an excellent effect by 
stimulating effort and encouraging emulation 
between stations, and we venture to hope that a 
marked improvement in the average figures will 
be shown by the tables for the past year, which are 
already overdue. One serious objection to concen- 
tration of supply in great centres must not be for- 
gotten. In time of war such concentration would be 
embarrassing, particularly since the improvement 
of aerial attack, and would make the defence of 
such stations, whose positions would all be accu- 
rately known to the enemy, extremely difficult. 
Again, it remains to be proved that the suggested 
super-power stations can supply the railways to 
the best advantage. It is still far from certain that 
the current they propose to provide will meet the 
requirements of all railways in the near future. 
Irrespective of whether trains are operated with 
high-tension direct current or alternating current, 
a periodicity of 25 cycles is undoubtedly better 
than 50 cycles for traction work. On the other 
hand, for ordinary industrial purposes the higher 
periodicity is no doubt advantageous. For rotary 
converters, however, and especially those built 
for high pressure, 25-cycle current is unquestion- 
ably preferable. Of course, if other converting 
arrangements are adopted, or if it becomes possible 
to work single-phase railways with 50-cycle current, 
as we suggested last week, the objection to this 
current for railway work will be removed. But 
in any case it is not easy to see, now that so much 

25-cycle plant has been put into operation in this 
country, how a standard periodicity of 50 cycles per 
second can be adopted without causing serious 
disorganisation. In the first annual report of the 
Electricity Commissioners the difficulties that are 
met with in connection with the adoption of a 
standard periodicity are clearly set forth. Unfor- 
tunately, periodicity is not an easy thing to change, 
and the abolition of all frequencies other than 
50 cycles per second would involve very great 
expense and inconvenience. 

Altogether the reorgan‘sation of the electricity 
supplies is a very complicated problem, which 
must of necessity take a long time to solve. The 
requirements of the railway companies and the 
industrial consumer are not, as we have shown, 
precisely alike, and although the policy of supply- 
ing current for all purposes from super-power 
stations is in many respects a good one, there is 
not much doubt that in some ways an independent 
supply for traction purposes is preferable. Whilst 
the former scheme is pretty generally favoured in 
this country, in America and elsewhere the Swiss 
engineers strongly contend that no matter what 
system of electric traction is adopted, the railway 
supply and general supply should be kept entirely 
distinct. 


The British Railway Wagon. 


Our four-wheeled railway wagon, with a capa- 
city, generally, of 8 to 12 tons, has often been the 
subject for humorous reference by Americans, 
who have contrasted it with their own 60 to 75-ton 
bogie freight car. In this, as in other directions 
where the practice of the two nations greatly differs, 
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country. Our merchandise is usually handled in 
retail lots which the trader expects to be delivered 
within two or three days, and he would protest 
against his consignment being held back until the 
full load for a big wagon was obtained. Turn- 
tables are a necessity in goods warehouses, and 
usually they are only 13ft. in diameter. Many 
stations, too, require traversers and hoists which are 
also of that dimension. The retention of the small 
wagon for mineral traffic is due to the same and 
other reasons. Besides turntables, traversers and 
hoists there are screens at the colliery and tips at 
the docks, built to suit the usual British truck. The 
expense of altering this equipment is the main 
obstacle to the use of a big mineral wagon for the 
transit of coal for shipment. Its employment in 
the conveyance of domestic coal is considered 
impracticable because the merchant, who has to 
deal in various classes of coal, objects to taking his 
supplies otherwise than in as small quantities as 
possible. At the end of last century and at the 
beginning of this the apostles of the adoption of 
American methods for the salvation of British 
railways proclaimed the gospel of the big wagon, 
and some went as far as to practise what they 
preached. But it is significant that the Great 
Northern, Great Western, Lancashire and York- 
shire, North-Eastern, and Caledonian companies 
were the only railways using bogie wagons at the 
end of 1921, and of these companies the Great 
Western had only fifteen vehicles of the kind. The 
four other companies had, between them, 137 open 
merchandise, 151 covered merchandise, and 229 
mineral bogie wagons. Yet the agitation had a 
good effect, as it led to a greater carrying capacity 
being given to the four-wheeled wagon, and whilst 
to-day the majority of the railway-owned wagons 
carry 10 to 12 tons, there were, out of 663,926 
wagons in Great Britain, at the end of 1921, only 
20,357 of less than 8 tons capacity and 30,576 of 
over 12 tons and less than 20 tons. It is obvious 
that the reform desired is the retention of the four- 
wheeled wagon, whilst giving it a greater carrying 
capacity. The tare load per wagon and the load 
in relation to the length of the train would then 
be greater and less shunting mileage to the tonnage 
carried would be required. Although modern 
engines could handle longer trains than they do, it is 
very doubtful that trains could conveniently be 
of greater length than now. The capacity of refuge 
sidings, the distance runaway catchpoints are from 
the home signal, and the amount of brake power 
available are factors against any addition to the 
length. When continuous brakes are provided 
for goods trains the situation will, however, be 
changed for the better, as the two latter factors 
and other drawbacks will disappear. 


The remedy for the present unsatisfactory 
position advocated by Mr. H. N. Gresley at the 
Institute of Transport on Monday evening last was 
the adoption of the continental four-wheeled wagon 
for merchandise traffic. We should then have a 
22ft. open and a 24ft. covered wagon instead of 
the present 16ft. and 18ft. wagons respectively, and 
should increase the carrying capacity of the open 
wagon from 322 cubic feet to 764 cubic feet and of 
the covered wagon from 950 cubic feet to 1429 cubic 
feet. Fewer wagons would, consequently, need 
renewal and the estimated savings thereby would 
be equal to 5 per cent. interest on a capital outlay 
of ten million pounds, which, in Mr. Gresley’s 
opinion, is a sum much greater than would be 
necessary to alter loading docks, turntables and 
hoists to provide for the longer, wider and higher 
wagon. For mineral traffic Mr. Gresley would have 
nothing less than a 20-ton wagon and would prefer 
one of 50 tons capacity. He gave some interesting 
new figures with regard to the latter, as a result of 
some tests made with dynamometer cars last May. 
These tests showed that a train carrying 1000 tons 
in 50-ton wagons, as compared with one carrying 
the same weight in 20-ton wagons, exhibited a 
reduction of 32 per cent. in the total resist- 
ances, a decrease of 43 per cent. in resistance of 
total paying load and an increase of 19 per cent. in 
the paying load. Yet the 20-ton wagon seems to 
us eminently the more practicable despite the fact 
that its adoption, as has already been men- 
tioned, would mean alteration to coal-handling 
plant at the pits and at the docks—much more at 
the latter than at the former. Whilst the railway 
company has most to gain by a bigger wagon, the 
coalowner and the dock authority also benefit 
because of the fewer wagons to be handled for each 
thousand tons of coal loaded and shipped. This 
inducement is not, however, big enough to make 
the coalowner scrap his 10 or 12-ton wagons, and 
Mr. Gresley suggests, therefore, that the railway 


of the 20-ton. There would then, he observed, be 
a demand which the dock owners could not resist 
without jeopardising their income to supply suitable 
tipping appliances for the larger wagon. It must 
be remembered, in this connection, that railway 
companies are the biggest dock owners where 
shipment of coal is concerned. The question of the 
privately owned wagon is once more in the fore- 
ground because, as Mr. Gresley remarked, now 
that prices are beginning to come down, orders are 
being placed much more freely for the construction 
of new wagons. This fact indicates that, with 
the present wagon-hire charges, it is more profitable 
to colliery companies to run their own wagons. 
The privately owned wagon has been spoken of as 
a bane to progress and as a curse to British railways. 
Whilst agreeing that were all wagons railway 
owned the railways would be masters in their own 
house, it remains, we submit, the fact that the coal- 
owners’ wagon was in existence before the railways, 
and that, by the companies refusing to provide 
wagons for Class A traffic, its presence on the rails 
has been invited, encouraged and enforced. Con- 
trary, again, to the prevalent opinion, there are, 
too, fewer accidents with privately owned wagons 
than with those railway owned. Moreover, were 
all the trucks to pass into the possession of the 
companies, those that carry coal—whether for 
shipment or industrial or domestic purposes— 
must return empty after unloading and must still 
be sorted out in the shunting yards for the various 
distributing areas and be there again marshalled 
for supplying the different pits. If, however, the 
companies really desire to abolish the _ pri- 
vately owned wagon the remedy is in their own 
hands. Mr. Gresley states that the principal reason 
why it remains is that the wagon-hire charges of 
railway companies are more than the colliery com- 
panies have to incur in providing and maintaining 
wagons of their own. Hence, if wagon-hire could 
be so adjusted that there was no advantage to a 
colliery company in owning its wagons, private 
ownership would largely disappear. Such dis- 
appearance, let us add, would remove one of the 
main obstacles to the provision of continuous 
brakes to goods trains. 

The problem of the railway wagon, like every 
other problem of progress, in an already highly 
developed country is made doubly complicated by 
the fact that it is related to many other things. It 
is easy for Americans to tell us to increase the 
size of wagons, but unless they can show us how 
to increase all related plant at the same time at 
small cost and convert all traders from methods that 
have grown up during a hundred years of transport, 
they have not solved the problem. Admitting 
that the change is good, we must be content to 
effect it gradually, and for that reason Mr. Gresley’s 
proposals are particularly worthy of consideration. 








Obituary. 





MARK HEATON ROBINSON. 


Tue death of Mr. Mark Robinson, which occurred 
at Thames Ditton on February 2nd, removes a very 
familiar figure from engineering circles, for although 
Mr. Robinson was not an engineer in the strict sense 
of the word which we employ to-day, he had been for 
so many years closely associated with engineering 
firms and was connected with so many engineering 
institutions that he was regarded by all who knew him 
as an engineer of the first position. He was born in 
1844 and was therefore in his seventy-ninth year, and 
his death occurred after a prolonged illness which had 
practically incapacitated him for many months past. 
His father was Commander Edward Robinson, R.N., 
and his early education was received in the Royal 
Naval School at New Cross. From 1861 to 1874 he 
was employed at the Admiralty. His engineering 
began by his association with Mr. P. W. Willans, 
with whom he founded in 1880 the famous firm of 
Willans and Robinson, which, beginning in a small 
way at Thames Ditton, ultimately reached such a 
position of importance that it had to move into larger 
works at Rugby. Mr. Robinson became chairman of 
the company after Willans’ death, and retained that 
position until 1909, when his state of health obliged 
him to relinquish it. From that date onwards he 
was connected with various other companies, par- 
ticularly with the Pioneer Company, which was formed 
to develop Sandwich, and of which he was chairman. 
The work of development was stopped by the war, 
and eventually the undertaking was assumed by the 
Government and became well known under the name 
of Richborough. 

Although, as we have said, Mr. Robinson was not 
an engineer, he had to his credit two inventions of 
considerable merit. The first of these was the boat 
detaching gear, which he designed when still at the 





The first hooks were made in a small workshop fitted 
up in the basement of his house in Teddington, with 
the addition of a blacksmithy about half a mile away. 
Subsequently, the manufacture of the gear was carried 
on at a small works at Chiswick managed by a cousin 
of Mr. Robinson’s, the late Commander Harry 
Robinson, R.N. The gear is still used exclusively in 
the Navy, and during the war the business so increased 
that the company was requested by the Government 
to enlarge its premises to cope with the work. Heavy 
expenditure of capital was involved, but before any 
adequate return could be made, the war came to an 
end, and all further orders were cancelled. The result, 
as in so many other cases, was disastrous to the com- 
pany, for the war left the Navy stocked with surplus 
gear sufficient to last for many years. The other 
invention with which Mr. Robinson is to be credited is 
the air buffer, which made it possible for a single 
acting engine of the Willans central valve type to 
compete with other engines in economy of steam con 
sumption and maintenance cost. The Willans engine. 
as we all know, enjoyed a long period of markec 
success, and only fell off in popularity when the system 
of forced lubrication introduced by Belliss and Moreom 
made the high-speed double-acting engine a complete 
success, 

We have spoken of Mr. Robinson's connection with 
Richborough, and it may be desirable to say a few 
more words on that subject. The Sandwich Haven 
Wharves Syndicate, Limited, was established 
1911, and Mr. Robinson was chairman of it from thai 
date until the time of his death. It was in connection 
with this syndicate that in the year 1913 he prepared 
a scheme for the building of a harbour and quays 
at the mouth of the Stour for the shipment of coal 
which it was felt sure would be raised by the collieries 
working a very short distance away. He himself was 
chairman of the Ebbsfleet Coal Syndicate, Limited. 
One of the principal points in his scheme was ths 
formation of a new entrance channel seawards by 
dredging between training walls or piers, and so 
forming a permanent narrow channel which the scour 
of the river itself would largely help in clearing oi 
deposit, as he was convinced that in no other way could 
the channel be prevented from filling up. His opinion 
on this matter is confirmed by the fact that the 
channel used by the military authorities in connection 
with the port of Richborough is kept clear in this 
manner. 

No review, however brief, of the career of Mr. 
Robinson would be complete without an allusion to 
the great work he did for the Institution of Mechanical 
Engineers, of which he was for many years the 
honoured treasurer. No man ever served an institu- 
tion more faithfully than Mr. Robinson, and under his 
control the financial conditions of the Institution of 
Mechanical Engineers were put on a sound basis. He 
was a Vice-president of that Institution, and would 
have occupied the presidential chair in succession to 
his old associate, Captain Riall Sankey, had not the 
conditions of his health prevented him from doing so. 
We believe he had no greater disappointment in life 
than his failure to secure a position for which he had 
worked so hard and which he so greatly coveted, and 
it was to the general regret of the members and of all 
who knew him intimately in connection with the 
Institution that he was unable to fill that position. 


nm 


ALEXANDER ROSS. 


Our readers will have heard with regret of the 
sudden death, on Saturday last, of Mr. Alexander 
Ross, who was President of the Institution of Civil 
Engineers in 1915-16. Mr. Ross was born in April, 
1845, and was educated at Aberdeen and Owens 
College, Manchester, now the Victoria University. 
He entered the Great North of Scotland Railway 
Company as a pupil in 1862, and at the end of 1871 
was appointed assistant on the civil engineering staff 
of the Northern Division of the London and North- 
Western Railway. A few years later he took the 
position of district engineer to the same company at 
Liverpool. In 1884 he joined the Lancashire and 
Yorkshire Railway and remained with that company 
for seven years as assistant engineer, leaving it in 
1890 to take up the post of chief engineer to the 
Manchester, Sheffield and Lincolnshire Railway, 
which subsequently became the Great Central. After 
six years he was offered the position of chief engineer 
to the Great Northern Railway, which he filled until 
1911, when he went into private practice as a consult- 
ing engineer in Westminster. 

With such a varied and extended experience it is 
natural that Mr. Ross should have been engaged 
upon many important works, amongst which may be 
mentioned the Piccadilly tube, between Finsbury 
Park and the Strand. The problem of London traffic 
always interested him, and the scheme for linking up 
the railways of the northern part of the Metropolis 
by an outer circle line had his warm support. He also 
proposed the construction of a passenger subway 
from the House of Commons to Whitehall Gardens. 
During the Great War— in which he lost two 
sons—he served on the Metropolitan Munitions Com- 
mittee, and was responsible in large part for the 
design and construction of the Perivale Filling Fac- 
tory. He was a member of many important com- 
mittees, amongst which we may mention that on the 
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Admiralty, and for which he was awarded a premium. 





Deterioration of Structures Exposed to Sea Action— 
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a Committee of the Institution of Civil Engineers 
appointed a short time ago ; the Standing Committee 
on Engineering of the Scientific and Industrial Re- 
search Department ; and last, but not least, the British 
Engineering Standards Association, of which he was 
appointed in 1912 chairman of the Committee on 
Railway and Tramway Rails, remaining in that 
position till 1922, when the work was completed. He 
took keen interest in the work of the Association 
to the last, and only a few hours before his death 
called at its offices in connection with the work of the 
Committee to Standardise Sand-lime Bricks. 

His was a very familiar figure in Westminster and 
at the Council table of the Institution of Civil Engi- 
neers, but few would have guessed the great age he 
had attained, for to the last he maintained an alert- 
ness of mind and body that we associate with younger 
men. The suddenness of his death caused a great 
shock to London engineers who saw him almost daily. 





Wagon Stock on British Railways. 


At the meeting of the Institute of Transport which 
was held at the Institution of Electrical Engineers 
on Monday, the 5th inst., Mr. H. N. Gresley set out 
to emphasise the economies which would be effected 
if larger wagons were employed for conveying goods 
in general and specially in mineral traffic. He advo- 
cated an increase in the length of open wagons from 
l6ft. up to 22ft., and for covered trucks from 18ft. 
up to 24ft., incidentally remarking that it was cubic 
capacity, rather than tonnage, that was the important 
measurement for goods trucks. There are, he said, 
480,000 merchandise wagons, excluding coal wagons 
and those privately owned, in use on British railways, 
and of these 390,000 are of the open type, while 90,000 
are closed. Assuming a life of twenty-five years 
and @ renewal cost of £130 per open and £200 per 
covered wagon, costs which, he said, would shortly 
be realised, 15,600 open and 3600 covered wagons 
would have to be renewed annually at a cost of 
£2,748,000. A similar cubic capacity could be 
obtained in twenty-five years by the construction 
annually of 8000 open and 2400 covered wagons, if 
built to the suggested dimensions, at an approximate 
cost of £2,200,000, which would mean an annual 
saving in renewal expenditure of £548,000. Capi- 
talised at 5 per cent., this represents a sum of over 
£10,000,000. 

Putting the larger wagons into service would 
naturally entail some alteration in the terminal 
facilities of the railways; but he thought that an 
expenditure of much less than £10,000,000 over and 
above ordinary renewals would be necessary to effect 
the ehanges required. 

After pointing out the advantages which would 
accrue to the users and to the railways—specially the 
latter—through the adoption of the larger 20-ton 
wagons, Mr. Gresley went on to give an account 
of some experiments that he had carried out to 
determine the resistance to traction of the ordinary 
10-ton four-wheeled wagon and that of 50-ton bogie 
wagons. These trials were made on the Great 
Northern between Peterborough and Boston, over a 
route which is practically level and straight, and in 
very favourable weather. In order to ensure that 
both types of vehicle were tested under conditions 
as nearly similar as possible, they were both made 
up into one train and tested simultaneously. The 
train comprised a powerful locomotive, a dynamo- 
meter car, six 50-ton bogie wagons, another dynamo- 
meter car, thirty 10-ton wagons, and a brake van. 
It will be noticed that the carrying capacity of both 
sets of wagons was the same. The dynamometer 
cars were lent by the North-Eastern and the Great 
Western Railways, and were calibrated against one 
another by being coupled in opposition. The make-up 
of the train was also reversed occasionally in order 
to eliminate any error due to differences in the 
dynamometer cars. The total weight of this train 
behind the tender was 965 tons. Subsequently the 
load was increased to forty-five 10-ton trucks and 
nine 50-ton trucks, when the train weighed 1408 tons 
18 ewt., and had a length of 1439ft. 

The results of sixteen trial trips, which naturally 
gave sixteen readings for the resistance of each type 
of wagon, were plotted as curves, and from these 
the following table has been compiled, the figures 
being taken to the nearest quarter-pound. 


Speed, Resistance, lb. per ton. 
m.p.h. 10-ton wagons. 50-ton wagons. 
10 4} 34 
20 44 34 
we .. (4° od & 3] 
me ws oe es .G@ 4} 
50 124 6} 


Applying these figures to two loaded trains, one 
composed of 10-ton wagons and the other of 50-toa 
wagons, each of 1000 tons gross load running on 
straight level track at 30 miles per hour, this being 
about the speed of unbraked trains on the level, Mr. 
Gresley arrived at the conclusions which are set out 
in tabular form at the head of the next column. 

From the figures given it is seen that an increase 
in paying load of 120 tons is obtained on the 50-ton 





wagon train, with a reduction in the total train resist- 
ance of 1750 Ib. 
Train composed of 


10-ton 50-ton 

wagons. wagons. 
Gross weight, tons. . 1000 1000 
625 745 


Paying load,tons.. .. .. .. 
Tractive resistance, lb. per ton .. 53 os 3} 


Total resistance, lb... . +» 65500 3750 
Resistance of paying load, Ib. per ton 3s Deer 5 

Decrease in resistance of paying 
load, per cent. bis, S45 8 43 
Increase in paying load, tons 120 
Pas. 19 


Ditto, per cent. 


At the invitation of the President, Sir Sam Fay, 
Colonel Pringle opened the discussion, and fully 
endorsed the results of Mr. Gresley’s experiments. 
The figures he had recorded were not, said Colonel 
Pringle, necessarily lower than what might be 
expected, and were of much the same order as those 
determined in 1886 by Wellington, who was con- 
sidered to be an authority on the subject. He had 
found that with a normal American freight train the 
resistance was 4 lb. per ton for speeds up to 25 miles 
per hour, but that it might be as low as 3 lb. or go 
up to from 6lb. to 8lb. in bad conditions. The 
average capacity of American wagons in those days 
ranged between 20 and 30 tons. There was, Colonel 
Pringle thought, one serious objection to the use of 
larger wagons on British railways, and that was the 
consequent reduction in the space between adjacent 
trains in sidings, which would increase the risk of 
injury to the shunters. On the other hand, however, 
the introduction of the big trucks would naturally 
involve the adoption of continuous brakes, and for 
that reason alone he thought it would be wise to 
advocate the change regardless of the direct economies 
it would effect. 

Mr. Ross Johnson discussed the subject from the 
point of view of the dock owner, and said that his 
experience at the Bristol docks showed that cubic 
capacity was more important than the tonnage of 
trucks. Thus a 10-ton truck would only hold sixty 
sacks of wheat, and they weighed only 6 tons. It 
might be argued that that would be sufficient capacity 
for any one consignment, but he found that more than 
25 per cent. of the orders received at the docks were 
for lots of over sixty sacks, so that larger trucks would 
obviously be more economical. Dock owners, he 
said, liked big wagons, although their sheeting equip- 
ment was sometimes defective, and occasionally large 
trucks of awkward dimensions arrived from distant 
parts and caused obstruction on the sidings. Mr. 
Johnson asked if it would not be possible for the 
Railway Clearing House to issue standard dimen- 
sions for rolling stock, so that dock engineers might 
design their fixed structures to clear all types of 
trucks. 

Mr. J. Pike spoke chiefly on the apathy, or even 
antagonism, of users towards any increase in the 
capacity of trucks. There were, he said, six tips on 
the Mersey specially built to accommodate 20-ton 
coal wagons. When they were completed all the sur- 
rounding collieries were canvassed and urged to 
take advantage of the new facilities, but it was 
extremely rare for a 20-ton truck to arrive at the tips. 
The colliery owners said that they did not care for 
20-ton trucks, as they wanted their wagons to be 
interchangeable for the export or domestic business, 
and there would be far too much delay in unloading 
the larger trucks at small wayside stations. The tips 
in question were, in fact, an example of the money 
which might be wasted in alterations on account of 
the opposition of truck users. 

Sir Sam Fay'’s remarks were of much the same 
tone. He had, he said, built some 20-ton hoists and 
wagons to match them, but when the collieries were 
approached they said that the trucks would not go 
under their screens. When it was pointed out that 
there was clearance enough the pit people said that 
the larger wagons could only be filled at the spouts 
if they were moved during the process. Even when 
the railway company offered a rebate of 3d. per ton 
on the freight by 20-ton trucks the colliery owners 
were still against the change. Finally, Sir Sam per- 
suaded a firm of coal exporters to charter a complete 
train of 20-ton trucks and to keep it as a unit ; but 
although the company was a valuable customer to 
the pits the scheme was spoiled after two or three 
months, and ultimately the big trucks had to be used 
up in the locomotive coal traffic of the railway itself. 

Mr. Burt said that the North-Eastern had stopped 
building 10-ton trucks entirely, and had standardised 
the 20-ton wagon for mineral traffic, while in Germany 
the works which were employed in repairing the 
rolling stock damaged during the war were concen- 
trating their efforts on the larger, or 20-ton, trucks to 
the exclusion of the smaller wagons. 

Mr. Gresley replied briefly to the discussion, and 
said that the Clearing House had recently issued 
standard specifications for trucks, which recom- 
mended lengths of 17ft. 6in. and 16ft. 6in., although 
as long ago as fifteen years he had introduced 19ft. 
trucks on the Great Northern. He was sorry now that 
when he decided on 19ft. as the limit he had not had 
the courage to recommend the scrapping of the 
hoists which set that limit and to go in for even larger 
wagons.” The capital cost of the change would have 
been recouped over and over again in the interval. 











DRAINAGE WORKS IN PERU. 





Tue forthcoming expenditure by the Peruvian Govern- 
ment of £5,000,000—the proceeds of a loan recently 
completed— entirely upon drainage works, offers favour- 
able opportunities for British manufacturers of sanitary 
appliances. The Government’s sanitary organisation has 
now attained a very high standard, the various services 
having been centralised, while the provision, at length, 
of ample funds will enable long-existing defects to be 
remedied, both in the capital and throughout the pro- 
vinces. With this idea, the Government will establish in 
each departmental capital a sanitary office, with a medical 
department and the assistants and inspectors which each 
service demands. The Ministry of Works is now preparing 
a Bill before Congress with this object in view. 

The principal contracts entered into at present include 
the installation of a drainage system for the urban district 
of the Santa Peatriz estate, adjacent to the Avenida 
Leguia, and a filtration installation at the main reservoir 
of Atarjea, which is being improved and extended. The 
Government has also adopted plans for the following 
enterprises :—(a) An adequate water and sewerage system 
in each town ; (6) an efficient refuse collection and destruc- 
tion system ; (c) street paving, with a properly organised 
cleansing system, for each town ; (d) a survey and adjust- 
ment of the irrigation system, with the view of avoiding 
the formation of malaria breeding swamps; and (e) the 
initiation and rigid enforcement of rat-proofing. 

The topography of the country lends itself easily to 
sewerage construction, the ground dipping gently to the 
south-east. The climate of the country is generally dry, 
rain occurri ng only in June and September, when there are 
light precipitations, while in the capital—Lima—rain 
never falls. The Lima system at present in force is in bad 
repair, as a result of too steep gradients, the bottom of 
the sewers being subject to wear and cracks developing. 
The main sewers are of brick, ovoid in form, 4ft. 7in. major 
by 2ft. 74in. minor axis. Smaller sewers of the same form 
are 3ft. 3}in. by lft. 3}in. All sewers are flushed by the 
waters from the river that flows through the city. 

The city of Lima at present possesses 90 kiloms. (55.92 
miles) of sewers, comprising mixed ancient and modern 
construction. This proving far from satisfactory, the 
municipality has decided to replace the whole of its net- 
work by a new sewer of 120 kiloms. (74.56 miles), and to 
install a purification plant. Of the 15,000 buildings in 
Lima, about 20 per cent. are without sewer connection. 
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The Internal Combustion Engine. Vol. I. : Slow-speed 
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edition, edited by H. W. Hayward. London: Chapman 
and Hall, Limited, 11, Henrietta-street, Covent Garden, 
W.C. 2. Price 20s. net. 

Repairing of Locomotives. No. III.: Tools and 
Appliances Useful in the Repair of Boilers, Boiler Fittings 
and Accessories. By E. L. Ahrons. London: The 
Locomotive Publishing Company, Limited, 3, Amen- 
corner, E.C. 4. Price 2s. 6d. net. 








Tue Instrrurion or Exvecrricat Enciverers.—The annual 
dinner of the Institution of Electrical Engineers was held at 
the Hotel Ce-il, on Tuesday, February 6th, when the President, 
Mr. Frank Gill, of the Western Electric Company, presided over 
a large gathering of members and guests. Messages of greeting 
were read from the American Institute of Electrical Engineers, 
the French Society of Electricians and the Italian Electro- 
Technical Association. The chairman also read a communication 
from the Prince of Wales, rezretting his inability to be present 
on account of the overwhelming number of invitations he had 
received for the present year, but intimating that he might 
be able to attend the Institution's dinner on another occasion. 
In submitting the toast of “‘ The Institution,” Sir W. Joynson- 
Hicks referred to the importance of research, and pointer out 
that it was by the development of science and commercial im- 
provements that the trade of this country wa? extended in the 
past, and would be developed in the future. In replying to the 
toast, the chairman referred to the subject of his presidential 

in Europe,” 


address, namely, “International Telephony 
and said that the only way of tackling the problem was 
ior unity of control for the whole of the 


to arrange 
through business. The toast “ Our Guests” was proposed by Mr. 
J.8. Highfield, and was responded to by the Postmaster-General, 
the Right Hon. Neville Chamberlain. Sir Arthur Colefax also 
responded. To enable the speeches to be clearly heard in all 
parts of the room the Western Electric Company's public address 
system was installed, particulars of which will be found at the 
end of our recent article on the “ Year's Progress in Electrical 


Engineering.’ 
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A New Condenser Extraction Pump. 


Wirs the increasing use of high vacua for steam turbine 
installations, and more especially with the introduction 
of the closed feed system, it has become necessary to employ 
every possible means of eliminating air leakage and the 
presence of dissolved gases in the system. Modern con- 
densing plant practice has shown that a frequent source 
of air leakage is that which takes place through the 
glands of the condensate pump. Apart from the risk of 
reduced vacuum and lower efficiency arising from this 
cause, difficulty has often been met with in keeping glands 
and pump shafts in good condition, since if the glenads are 


the clearance spaces at the peripheries of the impellers 
Any possible communication between the chambers D 
and the suction inlet A is prevented by the impellers and 
the diaphragms E. The pressure in the chambers D there- 
fore corresponds to the discharge head against which the 
pumps are called upon to work, and as this is well above 
the pressure of the atmosphere there is no tendency for 
air to enter the pump casing through the stuffing-boxes. 
As the design is intended for moderate discharge heads, 
the glands do not require to be very tight in order to 
prevent leakage. 

We understand that the power required to drive the 
pump very favourably with that needed by 
other pumps for similar work. ‘The impellers are dyna- 
mically and statically balanced, and the steel shaft is 


compares 

















EXTRACTION PUMP WITH 


tightened to reduce leakage there is always a possibility of 
over-tightening, with the result that the shaft becomes 
seored. 

li is not surprising, therefore to learn that a well-known 
firm of condensing plant engineers has sought to obviate 
these deficiencies by designing a new form of pump. We 
illustrate above a new patented type of high-vacuum 
centrifugal extraction pump which has recently been 
placed on the market by the Mirrlees Watson Company, 
Limited, and which will form, we understand, one of the 
integral units of the Mirrlees closed-feed system. As will 
he noted from the illustration, the pump is substantial in 
build, and the casing is split horizontally, which facilitates 
the inspection of the working parts without disturbing 
the alignment of the pump and motor. 

The chief feature of the new design is the elimination of 
all air leakage through the gland and stuffing-boxes by 
placing these parts under a pressure corresponding to the 
external head against which the pump is working. A 
section of the pump is reproduced below, and serves to 
show the impeller arrangement and the general details 





GLANDS UNDER PRESSURE 


entirely protected by means of a renewable bronze liner. 
Among other advantages of the new pump is the elimina- 
tion of water sealing, with the attendant pipe connections 
and lantern rings in the stuffing-boxes. The plain stuffing- 
boxes are more easily packed, and as the pressure is out- 
wards the hot condensate is not contaminated by the 
infiltration of oil and grease. The type of pump we have 
described is for a surface condenser, but the design may 
also be applied to extraction pumps for jet condensers. 








Oil Engine Nomenclature. 


Tue Institution of Mechanical Engineers has now issued 
the report of the Committee on Oil Engine Nomenclature 
We reprint it in full below : 

Constitution.—During the arising the 
Lincoln summer meeting in 1920, on the paper by Mr. 


discussion at 





“Tre Encimeea” 








SECTION THROUGH CONDENSER 


of the design. Two single suction impellers are mounted 
on opposite sides of the pump suction A, and are so 
arranged that their inlets are facing each other, and the 
impellers discharge into volutes or pressure chambers B. 
These volutes are interconnected and join up to the 
common discharge pipe C. It will be noted that the two 
impellers work in parallel, their disposition being such 
that the end thrust of the one is counterbalanced by the 
end thrust of the other. The chambers D at the opposite 
ends of the pump casing communicate with the inner ends 
of the stuffing-boxes through which the impeller shaft 
passes, and are also connected with the volutes by means of 


EXTRACTION PUMP 


F. H. Livens, entitled ‘‘ Some Lincolnshire Oil Engines,” 
a number of members commented upon the prior claims 
of Mr. Herbert Akroyd-Stuart to be acknowledged as the 
pioneer of the modern heavy oil engine and’ as to the 
inadmissibility of the term ‘“‘ semi-Diesel”’’ to describe 
the type of engine developed from his invention. In his 
concluding remarks the president, Captain H. Riall 
Sankey, C.B., C.B.E., announced his intention of suggesting 
to the Council that a Nomenclature Committee be esta- 
blished for oil engines ‘‘ to deal with the question generally.” 

The Council duly appointed such a Committee “ To 





nated the following members to serve thereon, 
power to add to their number ”’ : 


* with 


Captain H. Riall Sankey, C.B., C.B.E., Presiden; 


(Chairman). 


Mr. F. H. Livens, Member of Council (Deputy Chair 
man). 

Mr. A. E. L. Choriten, C.B.E., Member of Council 

Mr. Loughnan Pendred, Member of Council. 

Mr. Wilham Reavel!, Member of Council. 


Professor William Robinson. 
Mr. W.  ¥ Tookey. 
The following subsequently 
serve on the Committee : 


accepted invitations to 


Brig.-Gen. R. K. Bagnall-Wild, C.M.G., R.A.PF 
(Aeronautical Inspection Directorate). 

Mr. Charles Day, Member of Council. 

Lieut.-Col. L. F. R. Feil, D.S.O., O.B.E., R.A.P. 
(Directorate of Research, Air Ministry.) 

Eng. Vice-Admiral Sir George G. Goodwin, K.C.B., 


LL.D., R.N. (Engineer-in-Chief of the Fleet, 
retired). 

Eng. Commr. C. J. Hawkes, R.N. (ret.) (Professor of 
Engineering, Armstrong College). 

Dr. F. W. Lanchester (representing the Institution of 
Automobile Engineers). 

Mr. E. W. Petter, Member of Council. 

Mr. Geoffrey Porter (representing the Diesel Engine 
Association). 
C. G. Roberton (representing Vickers Limited, 


deceased). 


Users’ 
Mr. 
sines 


} 
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Five meetings in all have been held apart from the wor 
of a Sub-Committee consisting of Messrs. Chorlton and 
Tookey. 

{EPORT. 


1.—The Committee has given consideration to various 
suggestions and schemes of nomenclature emanating from 
the Chairman, individual members and from its Sub 
Committee ; to correspondence and pamphlets addressed 
to it by Mr. Herbert Akroyd-Stuart ; to dossiers sub- 
mitted by the Admiralty and the Department of Scientitic 
and Industrial Research; to representations from the 
British Engineering Standards Association ; and to replies 
to inquiries, made on its behalf by Mr. Pendred, as to the 
existence or otherwise of approved nomenclature of oil 
engines by engineering institutions in France and in the 
United States of America. 

2.—-The Committee is of the opinion that the modern 
oil engine, as distinct from the automobile type of liquid 
fuel engine, has been evolved mainly from the principles 
enunciated by Mr. Herbert Akroyd-Stuart in his Patent 
No. 7146 of May 8th, 1890, and, as embodied in the engine 
constructed at Bletchley, Buckinghamshire, and tested 
by Professor William Robinson, a member of the Com- 
mittee, in February, 1891. Professor Robinson referred 
to this engine in detail in a paper, ** The Uses of Petroleum 
in Prime Movers,’ read on April 29th, 1891, and subse 
quently published in the Journal of the Society of Arts 
This ** Akroyd ” engine is the prototype of those in which 
the liquid fuel is introduced into a compressed or partially 
compressed charge of air, and which do not need an extra 
neous source of ignition. In this respect the ** Akroyd 
engine anticipated the engine subsequently evolved in 
Augsburg, Germany, by the Maschinenfabrik Augsburg 
Niirnberg from the original proposals of Rudolph Diese! 
in 1893 and described by H. Ade Clark in his paper, “* The 
Diesel Engine,’ read before the Institution at the meeting 
in Leeds in July, 1903. It may thus be said that the 
pioneer work of Herbert Akroyd-Stuart has been adversely 
cloaked by nomenclature. 

3.—In the development of modern oil engines, depar 
tures have been made both from the “* Akroyd ”’ and the 
‘“* Diesel *’ original principles, and to designate these by 
inventors’ names would be misleading and depreciative of 
the work of those to whose efforts the recent successes 
achieved have been due. The various types of engines 
merge so intricately that arbitrary grouping for the pur- 
poses of nomenclature would be unsatisfactory. For 
commercia! exploitation trade names cannot be dispensed 
with, and, after all, these are usually sufficiently distinctive 
for general use. 

4._-The Committee that the term 
Diesel ** as applied to oil engines is subversive of the fa 
that this type of oil engine is a British production and an 
evolution from the ‘‘ Akroyd *’ engine. 

5._-After careful consideration the Committee has been 
forced to the conclusion that an extended classification 
would be of little value, and that it is improbable that any 
system of nomenclature be devised to cover al! 
divergent points of detail and to meet practical require 


considers * semi- 


ments 


EDUCATIONAL INTELLIGENCE. 


Tue following special course of lectures on ‘‘ Copper and 
its Alloys ’’ will be given at the Sir John Cass Technica! 
Institute, Jewry-street, Aldgate, E.C. 3, during the Lent 
Term, 1923 :—Wednesday, February I4th, at 6.30 p.m.: 
Inaugural lecture, ‘‘Some Modern Developments in the 
Industry,” by Professor C. H. Desch, D.Se. (Lond.), 
Ph.D. (Wurz.). The chair will be taken by Mr. C. T. 
Heycock, M.A. (Cantab.), F.R.S., Prime Warden of the 
Worshipful Company of Goldsmiths. Wednesday, Febru- 
ary 2Ist, at 6.30 p.m.: ‘* Foundry Practice as related to 
Copper Alioys,”’ by H. 8S. Primrose. Wednesday, February 
28th, at 6.30 p.m.: ‘‘ Large Metallic Crystals,’ by Pro- 
fessor H. C. H. Carpenter, M.A. (Oxon.), Ph.D. (Leip.), 
A.R.S.M., F.R.S. Wednesday, March l4th, at 6.30 p.m.: 
‘“‘ Corrosion,” by Guy D. Bengough, M.A. (Cantab.), 
D.Se. (Liverpool). Wednesday, March 21st, at 6.30 p.m.: 
“*Season Cracking and Heat Treatment,’’ by Harol: 
Moore, D.Se. (Lond.), Ph.D. (Lond.). Fee for those 
resident in the administrative county of London and in 
the county of Middlesex, 10s. An extra charge is made to 
students who live outside the administrative county of 
London, except those living in Middlesex. Students under 
eighteen years of age are admitted at half fees. 





consider the Nomenclature for Oil Engines” and nomi- 














Fes. 9, 1923 


An Electric Runabout Crane. 


4 very successful demonstration of the capabilities 
of the latest Ransome runabout electric crane took place 
at the works of Ransomes, Sims and Jefferies, Limited, on 
Monday, February Sth. The crane, which is shown in 


Fig. 1, is constructed on a novel principle, and it travels, 
hoists and derricks with power supplied from a storage 
battery consisting of twenty cells of 258 ampére-hour 


capacity, or alternatively from a battery consisting of 
forty cells with a capacity of 129 ampére-hours. The 
partic ular crane which we saw in operation was designed 
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ordinary type, but with this design it was necessary, in 
order to obtain the requisite stability in every position 
of the jib, to provide a large base, and the construction 
must be sufficiently heavy to stand the strees set up when 
the load is slewed round by the crane relatively to the road 
wheels. In some positions, moreover, practically all the 
load is thrown on one of the wheels, and this may set up 
an abnormal pressure on the ground upon which the crane 
is working. As a result of these difficulties, the makers 
explain, it has been customary in the past to provide 
sprags, which can be dropped in order to stabilise the 
vehicle whilst the crane is at work, but this scheme, it is 
explained, limits the utility of the vehicle by depriving 
it of its mobility while the sprags are in use. 








FIG. 1—ELECTRIC 


to deal with a load of 15 ewt., bur the firm is also manu- 
facturing 74 ewt. and 20 cwt. cranes of this type. 

The first demonstration took place in the garage of the 
ipswich works, where the crane was made to travel back- 
wards and forwards, to derrick the jib, and to hoist and 
lower moving loads, and subsequently other interesting 
demonstrations were given. The crane was shown, for 
example, taking logs from a timber trolley to a timber 
stack, and was also made to lift cast iron bed-plates on to 
a Stirk planing machine, and to remove a crank shaft 
weighing approximately 15 ewt. from a Ransomes electric 
truck, and to place it in position in a lathe. The bed-plate 
and crank shaft were also removed from the machines. 
All these operations were carried out with perfect ease, 
and in @ very striking manner the great 

ivantages of a crane of this type in engineering works. 

After the crane had undergone these tests it was made 


demonstrated 


RUNABOUT CRANE LIFTING LOAD 


In the design of the crane under consideration, for which 
Mr. P. A. Mossay, of Mossay and Co., is responsible, steps 
have been taken to overcome these limitations and objec- 
tions. The turn-table, which is usually employed to enable 
the crane to swivel independently of the chassis frame, 
is dispensed with, the crane being rigidly fixed to the 
chassis of the vehicle, which is designed so as to be able 
to turn on its own axis or to run forwards or backwards 
in a path of any curvature. As the crane is a fixture on 
the chassis, the jib is always in the same position relatively 
to the chassis, with the result that there is no variation 
in the stability factor as the load is slewed. The weight 
of this runabout crane is therefore considerably less than 
that of a crane truck built on orthodox lines for the same 
capacity, whilst the pressure on the road or floor also 
remains constant for all positions of the crane, and is 


reduced to a low value by distributing it between four 
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FIGS. 2-4—SIDE 


to travel a quarter of a mile along the dock side, where 
rails are laid, and where in places the ground is very 
uneven, but notwithstanding these adverse conditions the 
crane covered the journey without difficulty. Having 
arrived at the ship launch road, loaded cases were lifted 
from & Ransomes electric lorry into a railway truck, each 
case weighing approximately 12} ewt. Here, again, the 
crane performed its work with all the ease that could be 
desired, and there seems to be no doubt whatever that 
the crane fills a long felt want. It can be manceuvred in 
confined places and tortuous passages, and it can run 
through doorways of warehouses and workshops, or it 
may be placed alongside motor lorries or railway trucks 
that have to be loaded and unloaded in the shortest 
possible time. 

It has been customary in the past, the makers point 
out, to mount a swivelling crane on a motor vehicle of the 











ELEVATION AND PLANS OF ELECTRIC RUNABOUT 


pairs of wheels. A powerful foot brake is provided for 
use in regulating the motion of the crane, either when 
slewing or when moving from one point to another. 

The construction of the crane will be understood from 
the drawings, Figs. 2, 3, and 4, the two latter drawings 
showing the positions of the wheels for travelling and 
slewing respectively. The front and back pairs of wheels 
D D form the steering wheels, and are both operated from 
the steering gear, whilst the two pairs of wheels A B do 
not swivel, the outer wheels A being driven through 
reduction gear by electric motors C, which are spring 
supported. The travelling and slewing controller is placed 
on the left of the driver’s seat, but slewing can only take 
place when the wheels DD at each end of the chassis 
have been moved into a position at right angles to the 
driving wheels A, and in this position an electrical con- 
tactor gear which is brought into operation automatically 











by the steering mechanism causes the motors to rotate in 
opposite directions as soon as the power is switched on by 
the movement of the controller, with the result that slew- 
ing occurs. 

On the right of the driver’s seat the hoisting and derrick- 
ing controller is placed, and it is operated by a single lever 
working in a gate. 

To hoist or lower the load the lever is moved forwards 
or backwards on one side of the gate, whilst similar move- 
ments on the other side of the gate cause the jib to be 
raised or lowered. It is also possible to lower loads by 
gravity without energising the motor, but the load 
nevertheless under perfect control. The hoisting and 
derricking motions are obtained by means of a single motor 
which rotates the respective rope barrels by means of 
high-efficiency worm and spur gearing, the drive being by 
means of a patented mechanism which gives simple control 
whilst also giving high efficiency and safe braking. The 
mechanism consists of an arrangement of Ferodo-lined 
friction clutches and brakes, which are designed so that 
when it is desired to operate either of the motions the 
brake by which the load is normally secured is progres- 
sively released as the clutch is applied, and vice versd, 
the brake being progressively applied as the motion is 
stopped by the withdrawal of the clutch. In addition 
to giving sweet and simple control, the arrangement 
presents the advantage that notwithstanding that the 
motor serves for either the hoisting or derricking motion, 
it is automatically started and stopped as the clutching 
operations are performed, with the result that less energy 
is consumed than would be necessary if the motor were left 
running. 

This mechanical progressive braking system also obviates 
the employment of electric brakes, which, in the case of a 
single motor operating two distinct motions, would require 
special switching arrangements. Moreover, as the driver 
can control all the motions of the crane from his seat, 
and as he has a clear and uninterrupted view of the load, 
the operations of simultaneously travelling and hoisting, 
travelling and derricking, slewing and hoisting, or slewing 
and derricking, can be carried out with perfect ease. 

The battery which supplies the power for all the opera- 
tions is contained in two boxes, which can readily be 
removed, and they are placed in a position on the chassis 
which makes them serve as counter weights. When desired, 
a duplicate battery is provided so that one battery can be 
charged whilst the other remains in service. It is obvious 
that cranes of this type can be used for a large number of 
purposes. They have been tested for a period of seven 
months by various dock and harbour authorities and 
railway companies, and also in engineering works, timber 
yards, &c., and the results obtained are said to have been 
satisfactory in every instance. The use of these electric 
cranes has resulted in the saving of a considerable amount 
of time and labour, and there does not seem to be much 
doubt that sooner or later electric runabout cranes will be 
widely used in this country. 


Ib 





SOUTH AFRICA’S NEW HARBOUR. 


Ar the meeting of the House of Assembly at Capetown, 
on January 25th, Mr. Jagger, Minister of Railways, 
made an important statement regarding the proposed 
new harbour on the Zululand coast. Asked whether a 
report had been received from Sir George Buchanan on 
the question, the Minister replied in the affirmative, and 
declared that flying surveys had been made of alternative 
railway connections to such a port. Mr. Jagger added 
that details of the engineering and other investigations 
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Government could 


the 


would not be published until 
submit to Parliament complete and final reports of the 
estimates, together with the report of the Railway Board. 
Naturally further surveys and borings would be necessary, 
and arrangements for this work would be undertaken 
during the winter. Sir George Buchanan's report was, 
he continued, extremely favourable. The construction 
of a harbour would be practicable at Kosibay or Mbang- 
enek or Sordwana Bay, but Sordwana Bay was most 
favourably reported upon as being the locality where the 
cheapest port could be made in the shortest possible time. 
Sir George Buchanan reported that he was considerably 
impressed by the prospects of making a really first-class 
port there at reasonable cost. There was ample accom- 
modation, and a plan could be prepared for progressive 
construction with the object of making a great port in 
the future with a good lay-out. Mr, Jagger concluded 
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by stating that Sir George Buchanan believed it possible 
to ship coal faster and more cheaply at Sordwana Bay 
than at Delagoa Bay, and the new port must consequently 
take the bulk of the Delagoa Bay coal trade, and would do 
so on its own merits because the cost of shipping would 
be so much less. The examination of railway connections 
showed that a railway could be constructed at a relatively 
moderate cost which would be superior in gradients and 
operating advantages to any of the existing routes to 
the sea board. 








THE NEWCOMEN SOCIETY—CALICO PRINTING. 


IN pursuance of its policy to take within its purview 
the history of all branches of technology, the Newcomen 
Society on Wednesday evening listened to an admirable 
lecture on ** Oriental Cotton Printing in the Sixteenth and 
Seventeenth Centuries.’’ The lecturer was Mr. G. Baker, 
of the Cray Calico Printing Works, and the owner of the 
finest collection in the world of oriental-printed calicos. 
The meeting was held in the hall of the Alpine Club, 
Saville-row, the walls of which were hung with priceless 
examples drawn from Mr. Baker's collection. The 
lecturer explained in detail the method followed by Indian 
cotton printers, and remarked that the industry had now 
been wholly lost. It appeared to have begun in or about 
1630, and to have ceased in 1750. Both in design and 
execution the work was extraordinarily beautiful. Al- 
though called printing, the work was not printing in the 
ordinary sense of the word, for blocks were but rarely used. 
It was rather a process of selective dyeing carried out by 
means of “‘ mordants”’ and “ resists.’’ In essence it was 
similar to cotton printing of to-day, save that blocks were 
rarely used, and that all the work was done by hand. 
As an example of the exclusiveness of certain trades, it 
may be mentioned that in the period under review the 
dyeing with indigo was a separate craft. Indigo dyers 
would handle no other colour. In the course of his 
lecture, Mr. Baker briefly described a huge machine 
recently put into use by his firm. It has a printing 
cylinder 12ft. in diameter, and as many as sixteen colours 
can be printed at once. The lecturer attributed the loss 
of the Indian industry to the apathy of the British Govern- 
ment. An effort to revive it was being made by a few 
students in Madras. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


RESEARCH IN CUTTING TOOLS. 


Sir,—The report of the Lathe Tools Research Committee of 
the Manchester Association of Engineers, referred to in a leading 
article of your issue of the 26th ult., will, I am afraid, do far 
more harm than good, as investigators may be turned from 
useful lines of research if they accept the erroneous conclusions 
contained therein. The authors of the report did not obtain 
any greater consistency with their heat treatment than previous 
investigators, but by the astounding step of taking the constant 


V T* as a measure of the tool’s performance, the inconsistency of 
their results has been made much less apparent. In the text ov 
page 11, it is mentioned that at a constant cutting speed, varia- 
tions of from 18} to 36 minutes were found, and yet a considera- 
tion of Table No. 1, Trials Nos. 2 and 5, for two tools giving dura- 
tions of run of 40 min. 37 sec. and 17 min. 43 sec. respectively at 
speeds differing only by one-tenth percent., shows that the report 
seriously suggests that the relative durabilities were 156.8 and 
141.4 respectively. This unfortunate adoption of the V T!/” 
formula throughout the report has given the results recorded 
an appearance of consistency, which the heat treatment methods 
described could never be expected to give. 

The results endeavouring to correlate hardness with durability 
could have well been left unpublished, and do not further our 
knowledge. Some years ago Professor Arnold* dealt conclu- 
sively with the question of the relationship between durability 
on the lathe and hardness as measured by the Brinell machine 
and the Shore scleroscope, and his results, which have been 
fully confirmed by other investigators, clearly showed that no 
relationship existed between the durability and the hardness 
of the tool at atmospheric temperatures. 

I hope that the remarks made in reference to magnetic tests 
will not deter other investigators from working in the same 
field. The method described in the report exhibits a deplorable 
lack of acquaintance with magnetic testing, and combined with 
the heat treatment methods, one would quite expect that the 
results obtained would be of no practical value. There is no 
surer test for consistency during heat treatment than a deter- 
mination of magnetic properties, such as saturation density, 
remanence and coercive force, and it is most unfortunate that 
the Manchester Committee has dismissed the matter in such 
a summary manner. During the last two years I have been 
closely related with much magnetic testing, and while it has 
not yet been found possible to correlate cutting efficiency with 
magnetic properties, yet for certain steels a relationship has 
been found to exist between the machinability and coercive 
force, and I have also found a relationship between the magnetic 
and some mechanical properties of certain nickel chromium 
steels. f 

The description of the removal of a chip on page 67 is very 
incomplete, if not actually inaccurate. During the discussion 
on Professor Coker’s and Dr. Chakko’s paper,{ I dealt briefly 
with the phenomena of cutting, and I am surprised at the 
Manchester Engineers making no mention of the built-up cutting 
edge, which I then described and which is a well-known pheno- 
menon to many.§ It appears that the cutting edge itself, when 


* Arnold, “* Note on the Relations between the Cutting Effi- 
ciences of Tool Steels and their Brinell or Scleroscope Hardness,” 
Journal, 1. and 8. Inst., 1916, No. 1. 

+ Discussion on “‘ Temper Brittleness” papers, Journal, I. and 8. 
Inst., 1920, No. 1, page 623. 

} Discussion on “ Action of Cutting Tools,” “‘ Proc.,”’ Inst. of 
Mech. Engineers, May 2nd, 1922, pages 613 and 617. 

§ Burley, “ Cutting Power of Lathe Tools,” “ Proc.,” Inst. of 


cutting has once started, has practically only one function, 
which is to support another cutting edge built up from particles 
scraped off the material being cut. When a tool has run so long 
that it will no longer cut, little, if anything, can be learned from 
its examination, because as soon as breakdown occurs, the whole 
of the cutting edge is absolutely destroyed. If, however, cutting 
operations are suspended while the tool is still cutting, it is 
found that wear has always commenced some distance behind 
the cutting edge, and that the edge remains protected by a super- 
imposed built-up cutting edge. 

Finally, the report ends with a short paragraph under the 
heading ‘‘ Material operated upon.’’ Surely the authors of 
the report must know that Brinell hardness is no criterion of 
machinability, even when considering steels of the same com- 
position ? During the last few years, numerous batches of 
material have come under my notice which were very severe upon 
tools, and when re-treated to give a higher Brinell figure were 
more easily machinable. 

Sheffield, February 5th. J. 


FERDINAND Kayser. 


SAFETY REGULATIONS FOR SAW MILLS. 

Str,—My attention has been drawn to an article in your issue 
of December 29th, entitled ‘‘ Safety Regulations for Saw Mills,” 
which criticises adversely the recently issued wood-working 
regulations. 

While I do not desire to deal with these criticisms seriatim, 
there are one or two statements which, in view of the wide 
publicity enjoyed by your journal, it is felt ought not to be 
allowed to pass unchallenged. 

(1) The article states: . it becomes clear that those 
who have framed these regulations have but a superficial know- 
ledge of the real dangers of wood-working machines.”’ This is 
apparently intended as a criticism of the factory inspectorate, 
who, in spite of wide experience gained over a long series of 
years, are presumed to have but a slight acquaintance with the 
subject. In point of fact, the regulations are based on detailed 
proposals drawn up by the Safety and Welfare Committee of the 
Building Trades Joint Industrial Council, on which both em- 
ployers and operatives were represented. This Committee took 
the advice of representatives of the furniture trade and saw mill 
industries, and also of manufacturers of wood-working machinery. 
Its proposals were accepted unanimously by the whole Council, 
which presented them to the Home Office for embodiment in a 
code of regulations. The regulations thus framed were formally 
submitted in draft to the principal associations of employers and 
operatives, and after being amended in consultation with the 
Committee to meet particular objections, were finally accepted 
as an agreed code at a meeting at which the most important 
associations of employers interested in wood-working machinery 
were represented. The regulations, therefore, emanated from 
the industries chiefly concerned, and these industries were 
consulted at every step in the course of their preparation and 
issue. 

(2) The regulations are criticised on the grounds that they 
apply only to certain machines and fail to deal with other 
machines which are regarded by the writer of your article as 
being more dangerous. The reason why certain machines are 
not included in the regulations is simply that they were not 
dealt with in the recommendations of the Committee. This 
does not mean that they are not subject to any regulation. The 
general requirement in the Factory Act that all dangerous 
machinery must be securely fenced applies, but the occupier, 
instead of being required to make use of prescribed safeguards, 
is left free to adopt such guards as are most suitable in the 
circumstances. 

(3) I must take strong exception to the statement that 
“Perhaps the most incomprehensible of these regulations 
e is that which renders it compulsory to place circular 
cutter blocks on all hand-feed and ‘over and under’ planing 
machines. It is said that this extraordinary measure has been 
taken owing to a totally erroneous impression that the circular 
cutter block is less dangerous than the square block.” It is 
true that this regulation has been made because it is believed 
that the circular block is less dangerous than the square one, 
but that belief is founded on no “ erroneous impression,” but 
upon actual experience. Accidents may occur with either type 
of block, but the experience of the Factory Department shows 
that whereas with a square block a man is almost certain to 
lose his fingers and possibly half his hand, with a circular block 
the worst that can happen to him is that the tips of his fingers 
are pared off. 

(4) It is obvious that a code which affects so many different 
types of works must contain exceptions in favour of special 
cases, but the suggestion in the article that the exemptions 
provided for in the regulations virtually nullify their effect is 
based on a misreading of the regulations, and is quite unjustified. 
Exemptions from the prescribed requirements as to fencing 
are authorised only where other safeguards are provided and 
maintained ‘‘ which render the machine equally safe as it would 
be if guarded in the manner prescribed by the regulations.” 
Further, the clause which the article refers to as totally exempt- 
ing the operator from using the safeguards provided, merely 
suspends, for the time being, the obligation to use the prescribed 
guards or appliances when, owing to the nature of the work 
which is being done, their use is impracticable, e.g., when a 
saw is buried in the log being cut. 

I trust that you will give this letter the same publicity that 
has already been given to your article. 

GERALD BELLHOUSE, 
H.M. Chief Inspector of Factories. 
Home Office, January 30th. 


[In his interesting letter, H.M. Chief Inspector of Factories 
points out that the regulations were submitted to and pre- 
sumably approved by the associations representing both em- 
ployers and operatives. The effect of this influence is, in fact, 
self-evident in those clauses of the regulations which we still 
consider nullify in great measure some of the precautions osten- 
sibly provided by the regulations. We quote the following from 
the Chief Inspector's communication: “‘ The clause which the 
article refers to as totally exempting the operator from using 
the safeguards provided, merely suspends, for the time being, 
the obligation to use the prescribed safeguards on -appliances 
when, owing to the nature of the work which is being done, 
their use is impracticable—e.g., when a saw is buried in the cut.” 
If that is really so, what is the meaning of the clause ? Why, if 
a man cannot by any conceivable possibility make use of a guard, 
is it necessary to frame a regulation which gives him an option 
of using it or not ? With regard to the Chief Inspector's views 
of the safety of the so-called “ safety cutter block,” we publish 
in another column an article by a well-known saw mill engineer, 





Mech. Engineers, December, 1919, page 760. 





which explains this matter very thoroughly.—Ep. Tue E.] 


MADE versus PURCHASED GAUGES. 


Sir,—Recent letters in your columns discussed the question 
of the accuracy of plug gauges, and a statement, made by Mr, 
A. C. Wickman, that these gauges were not as accurate as jy 
generally supposed, met with little effective contradiction, 
The remarks made were, however, intended to apply only to 
gauges made by works for their own use. 

It was noteworthy, however, that no makers of gauges for 
sale wrote stating the accuracy to which their product was 
made, and the accuracy of the bought gauge is thus called into 
question as much as that of the ‘‘ home-made " one. 

The general impression which sellers of gauges wish to creat; 
is that if you purchase a standard lin, gauge, then it és lin, 
exactly, and not plus or minus anything. I write with the recent 
catalogue of a well-known gauge-making concern before me, and 
I observe that no limit or guaranteed size of any kind is men. 
tioned. Their plug gauges are called simply “ Standard Plug 
Gauges,”’ thus implying absolute accuracy. An attitude of this 
kind is ridiculous. The limits of accuracy ought to be stated. 

Relative to the accuracy of bought gauges, Mr. M. R. Barnsley, 
B.Se., who is carrying out research here on gauge sizes, informs 
me that the gauges in our workshop—the product of a well 
known maker—are from twelve to sixteen hundred thousaniths 
of an inch out in parallel alone. It is also well known that 
many works make their own gauges because they are mor 
aceurate than those purchased outside would be. Thus the 
exemption of purchased gauges from criticism does not appear 
te be warranted. 

In my opinion, every gauge sold as a standard should have ‘hw 
actual size as well as the nominal size marked upon it, and should 
carry some guarantee that the measurement of the actual si zo 
has been carefully made. 

It would be interesting to hear the views of purchasers of 
gauges on these matters. I have a strong notion that stock 
gauges as offered at present are not exactly what is required, «1 
that a cheap gauge, not quite so supposedly accurate as now 
offered, but of definitely stated error, would fulfil a want in 
many small and medium-sized shops. 

Hy. Baken. 

University of Birmingham, February 6th. 


RAILWAY ELECTRIFICATION. 


Sim,—-My attention has been drawn to your very interest: 
leading article on the question of ‘* Electrification of Trunk Line 
Railways,” in which you refer to the significant question of 
using standard 50-cycle single-phase alternating current as the 
medium of transmission of energy. It is quite true that certain 
railways are using 15, 16 and 25-cycle single-phase alternating 
current, and that in the ordinary way it is very difficult to design 
satisfactory electric motors to operate on 50-cycle current, and 
at the same time to meet properly the severe duty of, say, 
mountain grade duty. 

As you rightly say, it is perhaps a very good thing under the 
circumstances that this country is so much behind the times 11 
regard to railway electrification, because it is very obvious 
that millions of much wanted capital is about to be simp!) 
squandered in direct-current electrification to suit the whims 
and pockets of a few interested firms and individuals, 

It is simply surprising to see the Government spending the 
country’s capital to provide dividends for a whole tribe 
“ Electrical White Elephants,” in the form of Early Victorian 
direct-current electrification. The whole thing is out of date, 
besides being a danger to the travelling public and railway 
workmen. You have rightly raised a question which should be 
investigated very closely in the public interest. 

WusiamM P. DurrNnace. 
London, 8.W. 1, February 6th. 


CATALOGUES AND PUBLIC LIBRARIES. 


Sim,—For some time past I have been endeavouring to bring 
together a representative collection of trade catalogues of the 
engineering industry for the use of students in this city. Most 
of your advertisers and subscribers will doubtless have received 
my printed application during the past six months ; but I hope 
that you will grant me space in your columns to ask for the co- 
operation of your readers in this work, in order that the colle 
tion may be made as representative as possible of the engineering 
industry in England. These catalogues are arranged in strictly 
classified order in our Commercial and Technical Library, and 
form a very useful adjunct to the books and periodicals which 
are filed in that library ; and I hope that all representatives of 
firms that see this letter will favour me by sending a complete 
catalogue of their productions for filing in this collection. 1 
may add that the collection, which is not wholly confined to 
the engineering industry, already contains some thousands of 
catalogues of very recent date. 
CnarRLes Nowe tt, City Librarian. 
City of Coventry Public Libraries, 
February, 3rd. 








LecruRinG to the Indian Science Congress on hydrc - 
electric problems, Lieut.-Colonel B. Battye, said that th« 
coal age all over the world was rapidly drawing to a close, 
and especially in India, whose resources in steam coal 
would, at the present rate of consumption, be entirely 
used up in seventy or eighty years. The future economic 
stability of the country entirely depended upon develop- 
ment of water power, and in Northern India that hinged 
upon the development of the Himalayan rivers. Available 
markets for power in Northern India were not as yet suffi- 
ciently concentrated to justify the development of separate 
projects for each industrial area unless the rivers could be 
developed by using the comparatively expensive low falls 
available. This left two alternatives—either the develop- 
ment of large national projects, serving thirty or more 
towns, entailing widespread transmission, large initial 
capital and consequently nationalisation, or else the 
adoption of low-fall schemes in each locality. Hydro- 
electrical development problems in India were in the main 
administrative and political rather than technical. Large 
amounts of capital such as at present appeared to be 
beyond the resources of the provinces would have to be 
found, and these could only be got by resort to Western 
capitalists, who would be prepared to find the capital 








only if a safe return was guaranteed, 
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A New Closed Feed System. 


CHE importance of de-aerating boiler feed water is 
now well appreciated by power station engineers. Ex- 
haustive experiments have shown that water which has 
been freed from air or de-aerated is very much less liable 
to give rise to corrosion than water in its usual state, and 
consequently more suitable for boiler feed purposes. The 
adoption of high-pressure steam in modern power stations 
has called for the provision of economisers fitted with 
steel tubes and the use of wrought steel feed-water piping, 
with the result that it has become more desirable than ever 
that the feed water should be de-aerated. 

With a view to overcoming corrosive troubles the 
so-called closed-feed system has been introduced, and 
one of the firms which has recently put forward a system 
of this nature is Hick, Hargreaves and Co., Limited, of 
Soho Works, Bolton. Briefly, the closed-feed system 
consists of feed piping and auxiliaries which are arranged 
so that only de-aerated water is supplied to the economisers 
and boilers. Hitherto, the makers of this new system 
contend, closed-feed systems have proved difficult to 
adjust and a source of anxiety to the operating staff, but 
the system under consideration is claimed to be free from 
those drawbacks, and to be the simplest that has been 
introduced, for it is purely mechanical, automatic in 
action, and can readily be understood by the operating 
staff. For the removal of the oxygen no oxidising material 
is used, ite removal being accomplished mechanically by 
the air extractor on the main condenser. The re-charging 
of vessels with oxidising materials is entirely avoided, 
and uniform results are secured. Another advantage 
claimed is that special automatic apparatus such as pres 
sure regulating valves are unnecessary. 

A diagram of the Hick, Hargreaves system is shown in 
Fig. 1. Condensate is withdrawn from the main condenser 
\ by an extraction pump B, and is discharged into a 
steam-sealed tank D from which the lift pump E takes 
its supply of water and discharges it through a feed heater 
or house turbine condenser X to the suction of the feed 
pump F. As it is necessary to provide a head of water 
at the suction branch of the feed pump, a closed tank Z 
is placed in an elevated position, and an overflow is taken 
from this tank and is connected to the auxiliary tank H. 
Che make-up supply is also taken to this tank and is under 
the control of a float, which is actuated by the rise and 
fall of the water in the main feed tank D. The water in 
the auxiliary tank H is passed into the main condenser A 
by a pipe Y controlled by a float valve which is opened 
as the float rises, thus disposing of any water that may 


heater may be placed between the latter and the lift 


pump discharge, so that the heat in the drips is given up 
to the boiler feed instead of being lost in the circulating 


water of the main unit. 
point out, adds to the thermal efficiency of the closed- 








This arrangement, the makers 





to be in excess of the amount of condensate discharged 
from the main condenser, the level of the water in the 
tank D will fall, thereby lowering the float control- 
ling the make-up supply valve and admitting an 
increased supply of make-up water to the system. 
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FIGS. 1 AND 2—ARRANGEMENT OF CLOSED FEED SYSTEM 


feed system, and assists in securing a satisfactory heat 
balance. 

The system operates in the following manner :— Assuming 
that the amount of condensate from the main condenser 
A to be less than that required by the boiler-house, on 
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FIG. 3—CLOSED FEED SsYSTEM 


collect in the auxiliary tank and ensuring that the make-up 
supply is de-aerated in the main condenser. 

To ensure that the extraction pump B is fully charged 
with condensate and stabilised under all conditions of load 
on the main unit, a pipe W is connected from the feed tank 
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APPLIED TO THREE TURBINES 


account of the fact that the generating units are under- 
loaded, the amount of feed required will be provided from 
the main feed tank D, in which there is an ample supply 
of water for the lift pump E to draw from. Under these 
conditions the float in the chamber L will fall and will thus 
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FIG. 4—CLOSED FEED SYSTEM WITH A JET CONDENSER 


D to the main condenser A, the flow along this pipe being 
controlled by a float which rises and falls in the chamber 
L, in accordance with the rise and fall of the water in the 
extraction pump suction pipe. To conserve the heat in the 
drips from the feed heater or house turbine condenser X, a 


allow an increased supply of water to pass from the tanks | 


D along the pipe W into the condenser and thence to the 
suction side of the extraction pump B, with the result 
that the latter is kept fully charged and its operation is 
stabilised. If the demand of the boiler-house continues 





This supply of water passes along the pipe Y into the 
main condenser, where it is de-aerated and afterwards 
withdrawn by the extraction pump B, thus making up the 
deficiency due to the extra amount of water which is 
withdrawn from the feed tank D. If the demand in the 
boiler-house is less than the amount of water delivered into 
the feed tank D by the extraction pump the excess water 
will flow down the overflow pipe from the tank Z and 
thence back to the auxiliary tank H, from which it is 
drawn into the main condenser as before. This also has 
the effect of raising the water level in the suction pipe 
eonnected to the extraction pump B and of closing the 
float valve operating in the tank L, thus diminishing the 
by-pass water from the feed tank D to the surface con- 
denser. Thus any water make-up, or otherwise, fed into 
the boilers under varying loads is de-aerated and is kept 
out of contact with the atmosphere. 

When the auxiliaries of a power station are driven by 
small steam turbines a very fair amount of steam is 
required for their operation, and if this amount of steam is 
more than can be condensed by the feed water a loss of 
heat occurs, and the feed pumps may have difficulty in 
dealing with the water on account of its high temperature. 
The steam and exhaust connections may also involve the 
use of a considerable amount of piping and valves. When, 
on the other hand, electrically driven auxiliaries are used 
and are driven from the main machine, there is always a 
possibility of a complete shut down. The ideal arrange- 
ment is an auxiliary or house turbine, but if this set is 
arranged to run condensing with ordinary circulating 
water there is a considerable waste of heat because the 
latent heat or heat of evaporation in the exhaust steam 
is lost in the circulating water. 

In the Hick, Hargreaves closed-feed system this loss is 
obviated by passing the condensate from the main 
machines through the house turbine condenser, and the 
heat of evaporation in the steam condensed in the latter 
is thus added to the feed water on its way to the boiler 
feed pumps. This, the makers explain, gives maximum 
thermal efficiency, and is more efficient than the practice 
of bleeding the main turbines, because in the latter case 
the steam does not have the same amount of heat energy 
extracted from it. In other words, the steam bled from 
the main turbines does less work per pound than that 
exhausted by the house turbine before being used for 
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FIG. 5—DE-AERATING APPARATUS 


heating purposes. When the question of partial load is 
considered it is found that whereas the amount of con- 
densate from the main sets decreases approximately in pro- 
portion to the load, the auxiliary load is a constant load, 
plus a load in proportion to the number of main sets 
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running. Hence at certain loads the amount of water 
available for condensing the auxiliary steam from the 
auxiliary set is insufficient, thus causing the vacuum in 
the house turbine to be reduced or entirely lost. 

In the case of the Hick, Hargreaves closed-feed system, 
an ample circulation of water through the house turbine 
condenser is assured. The supply is quite independent of 
the amount of condensate coming from the main unit, so 
that the house turbine can operate under maximum load, 
irrespective of what the demands in the boiler-house may 
be or what load is being carried by the main machine. 

This, the makers contend, is a very great advantage, 
and which applies equally well when a feed-water heater is 
used to take the exhaust from steam-driven auxiliaries 
which are distributed about the station. 

In Fig. 2 the closed-feed system is shown working in 
conjunction with a house turbine and its condenser, which 
acts as a feed-water heater. In this diagram it will be 
noticed an evaporator G has been included for giving a 
supply of distilled water for make-up purposes, an 
evaporator of this sort being found necessary in the 
majority of cases. The operation of the system corresponds 
to that of the scheme shown in Fig. 1, but the make-up 
supply is obtained from the evaporator G, the vapour 
from which being carried into the house turbine condenser, 
where it is condensed by the feed water on its way to the 
boilers, the condensate being led to the auxiliary tank H 
as before. In this case the float in the main feed tank D 
controls the steam supply to the coils of the evaporator, 
thus varying the duty of the latter in accordance with the 
rise and fall of level in the feed tank, so that the level in 
the tank is maintained. 

In all the diagrams the same letters refer to the same 
parts, which are as follows:—A, main condenser; B, 
extraction pump; C, surface feed heater; D, closed feed 
tank ; E, lift pump; F, boiler feed pump ; G, evaporator ; 
H, auxiliary tank ; L, float chamber; M, “ ejectair ;” N, 
Venturi meter ; O, Venturi meter; P, make-up; R, steam 
connection to evaporator coils ; 8, exhaust from auxiliaries ; 
T, feed pump discharge to boilers ; X, feed heater or house 
turbine condenser ; Z, closed tank. 

The Venturi meter O shown on the discharge of the 
extraction pump B measures the gross amount of water 
disgharged by this pump. Another Venturi meter N is used 
for measuring the amount of water by-passed from the 
auxiliary tank H and also the float tank L. The quantity 
of water registered by the Venturi meter O is always 
greater than that registered by the meter N, and the 
difference in these two readings gives the amount of steam 
condensed from the main unit and enables the steam per 
kilowatt to be ascertained without difficulty. 

The drawing—Fig. 3—shows the Hick, Hargreaves 
closed-feed system applied to three main turbine units, 
and it will be seen that the same characteristics are em- 
bodied in this scheme as in the others. In Fig. 4 the surface 
condenser attached to the house turbine is replaced by a 
condenser of the jet type, the condenser drawing its supply 
of injection water from the feed tank in the usual manner, 
and the extraction pump attached to the jet condenser 
then takes the place of the lift pump E. The function of 
the jet condenser is that of a direct-contact feed-water 
heater. 

In addition to the closed-feed systems described, Hick, 
Hargreaves have designed a de-aerating apparatus for 
feed water, arranged so as to be easily applied to existing 
plants. The apparatus is shown in Fig. 5, and consists of a 
de-aerating chamber A, air ejector B, and a feed heater C. 
The operation of the de-aerator is as follows :—-Water is 
forced from the hotwell D into the de-aerator A by atmos- 
pheric pressure. On its way it is heated to a suitable 
temperature by the steam discharged by the air ejector 
and also steam from auxiliaries about the plant, or bleeding 
steam, as may be found necessary. The water is sprayed 
in the de-aerator by means of specially designed jets 
which break it up into fine particles, thus liberating the 
air freely and enabling it to be extracted by the ejector. 
The de-aerated water falls to the bottom of the vessel, 
from whence it flows to the feed pump suction. Where 


the latter is of the centrifugal type a lift pump is usually | 


provided to give the necessary suction head. In the base 
of the de-aerator a float valve is fitted so that in the case of 
a heavy demand for feed water the float will fall, admitting 
more water into the de-aerator, the reverse action taking 
place should the feed water required be curtailed. The 


air extracted by the ejector from the de-aerating chamber | 


is finally discharged to the atmosphere by the air vent 
shown, and at the same time the drips from the heating 
coils are collected in the hotwell. As will be gathered 
from the illustration, the arrangement is very compact 








and is made up of parts which are not liable to get out of 
order. 


Briefly summarised, the advantages claimed for the 
Hick, Hargreaves closed-feed system are;:—(l) De- 
aeration of all water fed into the boilers; (2) no 


attention is required ; (3) the plant works entirely auto- 
matically without the use of any special automatic 
apparatus, pressure-regulated valves being dispensed 
with ; (4) the amount of make-up is automatically regu- 
lated to suit the demands of the boiler; (5) standard 
apparatus can be used throughout ; (6) the feed tank is at 
such a temperature that the heat lost by radiation, 
evaporation, &c., is negligible; (7) the feed heaters are 
only at atmospheric pressure and can therefore be of light 
construction; and (8) the system can be applied to 
existing stations without undue complication. 








Vickers “ Virginia” Biplane. 


We illustrate above the latest product of Vickers’ 
aircraft establishment at Weybridge, namely, the Vickers 
** Virginia’? twin-engined biplane. As the machine has 
been built for the Air Ministry for military purposes, 
detailed information regarding its design and construction 
cannot be published. The engines are Napier “‘ Lions ’’ of 
450 horse-power each, and, as shown in the engraving, are 
mounted on the central section, the wings on either side 
folding backwards to reduce storage space. The precise 
duty for which the machine has been designed”is not 
stated, but it seems evident from the details visible in the 
original photograph that it belongs to the bombing class. 





The Fallacy of the “ Safety” Cutter 
Block. 


Ir is difficult to say who firse took it imto his head to 
describe the circular cutter block used on rotary wood- 
planing machines as a “safety” cutter block. Certaia 
it is that the whole of the trade has accepted the phrase, 
and equally certain is it that the Home Office has taken 
this catechword “ safety ”’ in all seriousness and made it a 
legal offence, in its recent regulations for safety in saw- 
mills, for any other class of block to be used on hand-feed 
pianing machines. 

And yet the “‘ safety’ block has no more to do with 
safety than has the average “ Ostend ”’ rabbit of the menu 
to do with Ostend. 

The fallacy has atisen from the undeniable fact that 
when a cutter-spindle 1s stationary and a square block is 
used, it is possible to place a considerable portion of the 
hand below the level of the table and well inside the 
cutter track, as shown by Fig. 1, whereas with a circular 
block the rim of the block nearly fills up the gap between 
the tables, and only the tips of the fingers can pass inside 
the cutter track, as in Fig. 2. 

It is certainly true that were an operator to place his 
hand in the position shown in Fig. 1, and then to start his 
machine, he would lose that portion of his hand which lies 
between the edge of the cutter and the edge of the table. 
Such a contingency, however, would not be possible, 
because he would have to remove his hand for the purpose 
of manipulating the striking gear. 

Now, the Home Office assumes that because when the 
machine is stationary the hand can be inserted, as in 
Fig. 1, the same can be done when the biock is revolving, 
and it points to the circular rim of the “ safety ’’ block 
—Fig. 2—and says in effect and very truly, “‘ You cannot 
insert more than the tips of your fingers, and so can only 
cut off a very thin slice at atime.” Then, again, it 
rightly contends that the maximum thickness of any 
individual slice cannot exceed the extent by which the 
cutting edge projects beyond the block. 

That is equally true. But the believers in the safety 
of the “‘ Safety block ” ignore the fact that when a block 
is revolving at 4000 revolutions a minute, it is quite impos- 
sible to push the hand or anything else more than a mere 
fraction of an inch inside the cutter track, because any- 
thing that impinges on that track is instantaneously 
removed by being cut cff whether a square or a circular 
or any other form of cutter block is used. 

Let us assume that a “safety” block is running at 


4000 revolutions a minute and is carrying two cutters 
only, and that the cutters project only an eighth of an inch 
Such a block cannot 


beyond the surface of the block. 





cut an individual slice of more than an eighth of an inc! 
but it can cut 133 such slices in a second. In other words, 
it is capable of cutcing off not only the tips of the fingers 
but the whole of the arm up to the elb ow in one second. 

How nearly it approaches to this maximum of capacity 
for damage depends in no way on the shape of the block, 
but (1) on the direction im which the hand is presented tc 
the cutter ; (2) onthe impetus and momentum which ar: 
behind that action; and (3) on the size of the gap 
between the tables. 

With a “safety ’ block on a hand-feed planer thre« 
cutters are often used. This its mutilating 
capacity from 16in. to 24in. per second, whereas the squar: 
block on such machines never carries more than two. 

Now let us consider the potentialities of the squar« 
block for mutilation. At the same speed and with the 
same aumber of cutters those potentialities are quite as 
great as those of the “ safety ’’ block, but no greater. 

This because although there is * protecting ’ 
circular rim within a fraction of an inch of the cutting 
edges, the knives follow each other so rapidly that it 
would be impossible for the fingers to touch such a rim it 
it were there. 

The writer has witnessed many accidents on the square 
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block machine, and in every case where the]severed 
portions could be recovered, they have all been in pre 
cisely the same thin slices as those resulting from a 
* safety ’’ block mutilation. 

As a matter of fact, nothing like the maximum capacity 
of the block itself for mutilation is ever attained either 
with the safety or the square block. This is because to 
arrive at such a result one would have to feed the arm into 
the machine at a sustained rate of from 80ft. to 120ft. a 
minute throughout the cat. This, without a mechanical 
feed, is an impossibility. 

If it were possible to do so the potentialities for mutila- 
tion of the square and of the safety block would be the 
same, and if one could get beyond those rates of feed the 
“safety ” block would be the less dangerous of the two, 
as it would refuse to amputate at a higher rate than the 
above, as then and only then would the protecting rim 
begin to offer protection. 

As a matter of fact, all mutilation on a hand-planing 
machine, however much of the limb is amputated, 
is done on the top of the cutter track and between the 
levels of the two tables shown. ‘There is no such thing as 
the hand getting below the tables, and the hand never 
remains in contact with the cutters for more than from a 
twentieth to a fifth of a second. 

The removal of the hand from the cutter track is never 
due to any voluntary action of the operator, for it is all 
done before he realises that it has happened. This is 
because the action of the cutters is to repel violently any- 
thing which comes in contact with them and the severity 
of the mutilation, before such repelling action takes effect, 
depends upon the impetus behind the action which effects 
the contact. 
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Provincial Letters. 





THE MIDLANDS AND STAFFORDSHIRE. 
(from our own Correspondent.) 
Pig Iron Situation and Coke Supplies. 


THE strength of the pig iron market has been 
emphasised during the past week, further additions having 
taken place to selling values. Northamptonshire foundry 
iron is now quoted up to £4 10s., and rbyshire up to 
£4 12s. 6d. These figures show a price increase of about 
10s. per ton within the pest fortnight. The general run of 
business this week has, however, been done at about half- 
crown below these quotations. The demand for pig 
iron is stimulating business even in Staffordshire, which 
has all along lagged in the rear of other districts. While 
in @ few cases material held by merchants is on offer at 
prices appreciably below replacement cost, quotations at 
the other end of the scale are still more misleading, since 
they are not intended as negotiating figures but merely 
mean that producers who name them are off the market. 
Prompt iron is practicelly unobtainable, for there are no 
stocks at furnaces. With practically the whole of their 
output for the first quarter of the year booked up, Midland 
makers are unwilling to eccept additional contracts. 
Smelters who a few months ago were bemoaning the 
refusal of eustomers to buy forward are now afraid to 
bargain for future deliveries owing to the uncertainty of 
production costs, and of the facilities for maintaining 
output. Those in the best position to judge, frankly 
leclare that the outlook fully justifies the rekindling of 
their furnaces. The production of several other furnaces 
ould now be utilised without any difficulty, and the 
advance in price would make the manufacture of pig iron 
a sounder proposition than at any time since the coal 
strike. Some makers would gladly make active prepara- 
tions to this end, but they are faced with the difficulty of 
securing the necessary supplies of fuel. The coke position 
is regarded with much uneesiness. Big sales have been 
made to the Continent as far forward es April at very 
satisfactory prices. This has greatly restricted the 
amount of fuel available for home consumption. The 
attitude of the coke suppliers has thoroughly unsettled 
confidence. Higher prices for coke are talked of, but 
price is no longer the dominant factor, however; the 
essential feet is that the supply is insufficient. Owners 
of idle furnaces who have not made contracts are hopeless 
as to the ability to obtain the necessary fuel for a restart. 
Several of the operating furnaces, including those belong- 
ing to large concerns, are stated to be running on slack 
blast for lack of coke. One reason assigned for the shortage 
of coke is the disrepair into which many of the ovens have 
been allowed to fall. This defect is being removed very 
gradually. But apart from a coking plant which is being 
restarted in Derbyshire, it does not appear that very much 
is being done in the Midlands. There are plenty of idle 
coke ovens which could be started if abundant fuel at the 
proper price were obtainable, but the small material from 
which coke is made is scarce, and dear, and the business 
accordingly does not expand. It is very hard on blast- 
furnace owners, and it will be very hard on many other 
‘ndustrialists if the new trade movement which is coming 
nto sight is to be frustrated by a shortage of raw material. 
It will be doubly hard if a shortege is brought about as a 
consequence of handing over to competitors abroad a 
considerable share of our means of production 


Brisk Business in Steel. 

Business has been very brisk im the semi-finished 
steel department, and producers are taking a firm attitude. 
They have made the minimum for billets £8, and it is 
difficult to find sellers willing to accept less than £8 5s. 
Mills which have full order books are now quoting 
£8 10s., but this figure is not indicative of actual business 
except in special circumstances. Continental supplies 
have entirely failed. It is understood that the political 
situation is largely accountable for the inability of French 
and Belgian steel works to undertake contracts. Many 
consumers of steel in this district would be glad to take 
advantage of foreign semi-finished material if it were 
available. Finished steel is also dearer. Angles for 
structural work have again been advanced 5s. per ton, 
making the quotation of Staffordshire mills £9 15s. Joists 
have been put on the same level, while small bars now 
stand at a minimum of £9 15s. Staffordshire hoops are 
based on £11 10s. at works, which is sufficiently low to 
keep out the Lancashire products, the latter having under- 
gone a sharp advance. 


Dearer Nut and Bolt Iron. 


Finished iron prices are being driven up by 
iereasing cost of pig iron, scrap, and fuel, so that mill- 
owners say they are worse off to-day than two months 
ago. However this may be, there is deep misgiving lest 
the upward movement should overstrain the complaisance 
of consumers. Lancashire houses competing in this 
district have put up their prices for nut and bolt bars to 
£10 15s. per ton. Staffordshire makers move at a less 
rapid pace, but as for the time being they are freed from 
Belgian competition, the political situation abroad pre- 
venting inquiries being entertained by continental ex- 
porters, they will no doubt gradually come into line. 
Meanwhile the Staffordshire-made bars for the nut and 
bolt trade can be obtained at 5s. less than the Lancashire 
quotation. The local figure of £10 10s. is, however, an 
advance of 5s. on last week’s price. It is doubtful if a 
good order would be rejected at £10 7s. 6d. No departure 
has been made from the £13 10s. basis for marked bars, 
and for good qualities of second-class bars the quotation 
is round about £11 up to £11 10s. The sheet trade con- 
tinues very healthy, and galvanised sheet prices have 
improved on the week. No quotations under £18 10s. 
are now heard of for 24-gauge co ateds,and £18 15s. is 
fairly common, particularly where the specification is not 
regarded as favourable. The black sheet trade is fairly 
ey to meet demands of the motor industry among 
others. 


Ironworkers’ Wages Reduced. 


Under the sliding scale of the Midland Iron and 
Steel Wages Board ironworkers’ wages have this week 
undergone a reduction of 24 per cent. This is the result 
of the November-December ascertainment, which revealed 
a drop in the average net selling price of a little less than 
2s. per ton. Under the previous ascertainment wages 
were advanced by 2} per cent. The latest movement 
was not unexpected in view of the keen price cutting 
which has been a prominent feature of the Staffordshire 
iron trade for some time. The present fall in wages has 
been brought about principally by the check in the up- 
ward trend of lower class bars during December. The 
balance will, in all probability, be restored in the next 
ascertainment in an accentuated degree, for prices have 
firmed up considerably of late, and Staffordshire nut and 
bolt bars, which were selling at £9 15s. at the beginning of 
the year, are now commanding £10 7s. 6d. to £10 10s., 
while Lancashire makers quote £10 15s. More cheerful 
developments are, therefore, anticipated. 


Midland Trade Conditions. 


The recovery of the Midland industries pro- 
gresses steadily. The fact that orders in hand warrant 
the working of overtime indicates that the trade outlook 
is far healthier than it has been during the past year. 
Constructional engineers report a record flow of new busi- 
nese, but there is some hesitation in tendering owing to 
the increased prices of raw material. Nevertheless, 
pending contracts continue to materialise. Some depart- 
ments of mechanical engineering in the Midlands are show- 
ing greater activity. Builders of special engines, par- 
ticularly in connection with electricity generating plants, 
have good orders going through. These and a few excep- 
tionally circumstanced motor car firms are running night 
shifts. Electrical engineers and some of their coadjutors 
have had many opportunities of strengthening their order 
books since the year opened. In these branches, where so 
large a part of production costs is represented by skilled 
labour, the appreciation of raw material has had little or 
no effect on demand. Some firms say it has stimulated 
buying. Midland firms continue to benefit from contracts 
placed by the various Government departments; the 
latest include orders for bridge steel work, stampings, 
galvanised water pipes and fittings, railway stores, petrol 
engine spares, radiators, and padlocks. 

Rolling Stock Business. 

In the heavy engineering industries of this 
district there is a definite improvement. The rolling stock 
works are fairly well employed, for while the reorganisation 
of the home railways has not as yet produced orders of any 
magnitude, foreign and colonial railways are replacing 
stores. The principal rolling stock coneerns are con- 
vinced that the placing of substantial contracts cannot be 
long delayed. The export demand, on which the great 
wagon-building concerns in this district depend more 
especially for steady employment, is not developing as 
rapidly as could be wished, though there is a movement 
in the right direction in South America. More contracts 
will probably be forthcoming from India, as those in hand 
are worked off, but managements can only secure regular 
running for their plants by quoting keen prices, and there 
is still a big surplus of productive capacity. Wagon 
builders still have to reckon with keen competition from 
Belgium in the export markets. 


Steel Pipe Contract for Birmingham. 


I learn that the Cardiff Waterworks Committee 
has accepted the tender of Messrs. Piggott, of Birmingham, 
for half the steel water mains for a second pipe line from 
Taff Fawr to Cardiff, at £118,222. All the steel plates 
required, it is understood, are to be made in Cardiff. 


Miners’ Strike at Halesowen. 


A considerable number of miners employed at the 
Golden Orchard Colliery, Halesowen, belonging to the 
Coombs Wood Colliery Company, struck work on Saturday 
last in consequence of the imtroduction at the pit of 
tonnage rates in place of day rates. The men contend 
that under the changed system an appreciable number 
are unable to earn sufficient wages. 


Stili Fewer Workless. 


There is a still further decrease in the number 
of unemployed registered at the Labour Exchanges in the 
West Midlands area. On January 15th the number was 
169,724, and for the week ended January 22nd it was 
165,709. The latest returns for the week ended January 
22nd show the reduced total of 161,260. The larger 
number of unemployed are in the following towns :— 
Birmingham, 54,104 ; Coventry, 5536; Cradley Heath, 
6729 ; Dudley, 5255 ; Smethwick, 6865 ; Walsall, 7241, 
Wolverhampton, 10,018. 








LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, Thursday. 
General Conditions. 


THE general improvement which has been 
reported lately in the iron and meta] trades continues 
so far as iron and steel are concerned, but seems to have 
received a check in the non-ferrous metal market. Of 
course, this may be only temporary, and one is inclined 
to be a little doubtful as to the permanency of the improve- 
ment in iron and steel. The causes of it are too clearly 
connected with the disorganisation of the trade on the 
Continent to be at all satisfactory, for the sane man of 
business does not believe that the trade of one country 
can be improved by the destruction of the trade of another 
country. The rather rapid rise in some of our prices is 





also a movement which may be followed by a restriction 


of trade, for one doubts whether industry is yet in a con- 
dition to justify any increase in the costs of manufacture. 


Copper. 

The market for copper has been supported lately 
by very optimistic reports from America, but it is now a 
question whether this kind of thing has not been overdone 
A big ** bull "’ account has been built up in copper, as in 
some of the other metals, and the recent prophecies of 
igher prices from America may be an attempt to ease 
the liquidation of this account. The disturbed state of 
European politics is a factor which cannot be ignored, 
and if the industries of Germany are to be starved out by 
the shutting off of fuel supplies this may have a very 
depressing effect on the copper market. No doubt the 
consumption in America is fairly good, and even here 
there are signs of improvement, but one may doubt 
whether the total increase in consumption does more than 
balance the growth in production. If copper prices are 
to recede again it seems a pity that manufacturers should 
have increased the official prices in thé manufactured 
section of the trade. Considering the enormous gap 
between raw copper and some of the ‘‘ manufactured ”’ 
prices, there could be no necessity to take notice of the 
rise of £2 per ton in Chili bars or refined ingots. Never 
theless, the price list has been altered ; strong sheet copper 
has been advanced to £98 per ton, and flat copper bottoms 
to £108 ; solid drawn copper tubes are put up to Is. 1}d. 
per pound, and solid drawn brass tubes to Ils. The price 
of 4ft, by 4ft. copper “ braziers”’ for India, which was 
£13 below the price of strong copper sheets, is raised by 
only 10s. per ton to £83 10s. This circumstance alone is 
indicative of a state of things which enables the manufac- 
turer of copper and brass to do with the consumer in this 
country just what he likes. The market for tin has receded 
to a certain extent, and this is attributed to the bad poli 
tical news. The statistics for the end of January, although 
showing a slight increase upon the stocks in Great Britain 
as compared with the end of December, are not thought 
to have had any effect on the market. The markets for 
lead and spelter remain fairly strong, although prices 
have been a little lower. The big advance in lead which 
has recently taken place was likely to lead to some 
reaction, but apparently the view taken in the market is 
still favourable. America is very strong, and the prices 
there will continue to attract supplies, so that it is im 
probable that the supply here will be increased to any 
| extent. Spelter is in a fairly good position, and the demand 
for galvanising purposes is better on the further advance 

in the price of galvanised sheets. 


Pig Iron. 


The market here for foundry iron is again very 
firm, and there is a further tendency to advance. Prices 
for Derbyshire iron seem to be rather irregular, some 
makers trying for as much as 95s. at the furnaces, which 
would mean 103s. 6d. or more in Manchester; but No. 2 
Derbyshire pig can still be bought for delivery over this 
month in Manchester at 100s. per ton, and perhaps in 
some cases at a little less. There is not so much business 
being done now, as a great many ironfounders refuse to 
follow these prices for the present. Makers, on the other 
hand, point to Cleveland and Scotch prices and to tho cost 
of fuel, and are of opinion that their prices are quite 
moderate in the circumstances. There has been a further 
advance in the prices asked for East Coast hematite, owing, 
apparently, to the sharp shipping demand from the 
Continent. The cost of hematite now in Manchester would 
be nearly £6 per ton. Hence those ironfounders who have 
been buying it to use instead of Scotch iron may just as 
well go back to their old custom. There is, however, not 
much demand here now for Scotch iron, and many founders 
say that they cannot afford to pay the price for it. 


Finished Material. 


There has been rather a better demand for finished 
iron and steel here, and in other centres of the trade a 
considerable increase in business is reported. Here the 
prices were advanced early, but in other places this was 
not the case. Latterly, however, prices have been moving 
and in Scotland an advance of 20s. per ton has been made 
in steel sections, bringing the Scottish prices on about a 
level with the Midland prices. 


Scrap. 


The market for scrap iron and steel is firmer. 
and there now seems to be a scarcity both of steel and of 
heavy wrought scrap iron. The Lancashire price for 
heavy melting steel scrap is now up to about 80s. per 
ton on trucks, although the Sheffield consumers are 
struggling against this advance. For heavy wrought scrap 
some of the ironworks will now pay £4, although it is 
not so long ago that they were refusing it at £3 5s. Cast 
scrap is getting better under the influence of pig iron, but 
it is still a comparatively cheap material 





Proposed Manchester and Liverpool Road. 


The Parliamentary Sub-committee of the Man 
| chester Corporation, at a meeting held on Monday last, 
considered the new road scheme between Manchester and 
Liverpool, and passed a resolution unfavourable to the 
construction of the road. 


The Engineers’ Club. 


A house dinner to commemorate the completion 
of the first section of the extensions of the Engineers 
Club, Manchester, was held on Friday last, and was very 
numerously attended. The President, Mr. J. 8. Webb, 
and Mr. Bertram Thomas, the chairman of Committee, in 
reply to the toast of the Club, appealed to those present 
to assist in securing an increased membership. The 
recently added accommodation will enable the Committee 
to extend the membership considerably, and it is hoped 
that towards the end of the present year the position in 
this respect will be still further improved. By that time 
it is anticipated that the smoking room and other depart 
ments will have been extended, and the congestion 
relieved, It is the earnest desire of the Committee to 
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make the Club the centre of all the engineering activities 
in the district, a meeting place for the several technical 
societies, and a place for the recreation of its members. 
Che membership is now over 800, and of this number more 
than 700 are town members. 


BARROw-IN-FuRNEsS, Thursday. 
Hematite. 


The hematite pig iron trade is in a very healthy 
condition, and there is no lack of inquiries and orders. 
Since last week there has been little change beyond a 
stiffening in trade and further increases in price. The 
various orders which are being placed in this country 
with shipbuilders and engineers are bound to affect the 
pig iron trade, and there is little doubt but that the trade 
generally will goon improving. There are no more furnaces 
in blast yet, but it will not be long before some of the 
makers are compelled to increase their output. The trade 
with the Continent continues to be satisfactory, but it 
is the British customer who is responsible for the improve- 
ment. The Scotch business is growing, as also is trade 
with the Midlands. 


Iron Ore. 


The local iron ore trade steadily improves, and 
some of the mines are experiencing better business than 
they have for some time. There is every reason to expect 
that this trade will develop more as time goes on. As 
regards foreign ore, there is a regular consumption, but 
there have not been heavy imports in view of the stocks 
which have accumulated at the docks. These are being 
reduced gradually. 


Steel. 


There is a little better outlook in the steel trade. 
The Workington rail mill will start again on the 19th with 
orders sufficient to take it on for a few weeks. In the 
meantime there may be more orders booked. The Barrow 
rail mill is engaged, and will be till after Easter, with 
orders already held. The hoop and small bar mills at 
Barrow are also engaged. Foundries are experiencing a 
little better trade. 





SHEFFIELD. 


(From our own Correspondent.) 
Heavy Steel Activity. 


THE heavy departments of the Sheffield steel 
trade continue to be well employed, and conditions gener- 
ally show some improvement. The reduction of the 
number of unemployed in the city is a slow matter, but it 
is gradually coming about. For the first time for a long 
period, the number out of work has now dropped below 
35,000, the actual figure last reported being 34,979, a 
decrease of 345 on the week. There is quite a scarcity of 
basic steel, despite the large output, and further produc- 
tion is needed. The same condition obtains in pig iron, 
and it is essential that more blast-furnaces should be put 
into operation. The difficulty in this case, however, is a 
shortage of coke, as not enough small fuel for making it is 
being got out of the pits. Efforts are being made to 
tackle this problem. The Staveley Coal and Iron Com- 
pany, for example, is now turning out 5000 tons of pig 
iron per week, but Mr. C. P. Markham, the chairman, 
states that that is not enough. The company needs 1000 
tons of slack per day for coking, and it is its imtention 
to deepen Warsop Main Colliery with a view to increasing 
its supplies of coking coal. There has been an increase 
in the price of pig iron since last week. There is also a 
hardening in coal prices, and some collieries are asking for 
an advance of 2s. all round, while others are demanding 
a shilling. 


Effect of Ruhr Occupation. 


The chaotie conditions in Germany have had a 
beneficial effect on the heavy steel trade. There has 
lately been a considerable increase in business in pig iron, 
steel billets, and certain classes of rolled steel, and a great 
many inquiries are afoot. This improvement is no doubt 
due, to some extent, to uncertainty as to the ability of 
Germany to give deliveries. While some foreign users, 
who have been in the habit of buying German material, 
are holding back their orders in the hope that stability 
may be restored, others, whose needs are more immediate, 
are putting their business through in this country. The 
prolongation of the difficulties in the Ruhr will, it is natural 
to expect, impair Germany’s power to compete with us, 
and will be all to the good of the home trade, both locally 
and farther afield. 


The Lighter Trades. 


A little improvement is noticeable in the depart- 
ments producing tool and special steels, and tools made 
from them; but the increased business is on a restricted 
scale, and very unevenly distributed, some makers report - 
ing that they are as poorly placed for work as ever. Cer- 
tain branches of engineering are experiencing a revival, 
which is resulting in an improved demand for best tool 
steel, twist drills and similar tools, and also files. There 
is still a very poor colonial and foreign demand for files, 
in which American competition is very acute. Safis- 
factory orders are coming in for garden tools, and a fair 
opening is reported in the season for farm tools. The 
demand from agricultural implement makers for steel 
parts and knives is, however, below the average. Trade 
with Russia is practically at a standstill at present. 


Cutlery and Plate. 


There is nothing very fresh to say about the state 
of the cutlery trade, the only satisfactory feature of which 
is the activity of the stainless steel table knife depart- 
ment, and even there some firms are not at all well placed 
for work. The Colonies are sending forward a moderate 
amount of business, but the volume is not up to the average 


trade is very quiet. In electro-plate and silver ware, 
trade keeps up fairly well. ‘The returns for January are 
better than were anticipated, and show up very well in 
comparison with twelve months ago, Useful orders for 
spoons and forks continue to come in from several! markets. 


An Important Road Scheme. 


New schemes of public utility continue to come 
forward, and the past week has seen an exceptionally 
large crop of them. One of the most interesting, locally, 
is a Sheffield proposal for the construction of a new trunk 
road to connect the city with Leeds, 32 miles away. 
Severity of gradients, awkward twists, and narrow 
stretches, have made people dissatisfied with the existi 
routes for a long time, and it is felt that the present woul 
be a favourable moment for putting the project in hand, 
as it would provide much needed work for the unemployed. 
The Sheffield Corporation is in favour of it, and both the 
Lord Mayor and the chairman of the Finance Committee 
spoke about it at last week’s meeting of the Council of the 
Chamber of Commerce. Already the ground is being 
looked over with a view to finding some easier way of 
connecting the two largest cities in Yorkshire. The cost 
of the scheme is estimated at £700,000 to £1,000,000, and 
the Ministry of Transport would bear half of it. Theo 
scheme has the warm support of motorists and other 
road users. If carried out, it would involve the co-opera- 
tion of the various local authorities en route, and it remains 
to be seen what the Councils of Leeds, Barnsley, Wake- 
field, and the West Riding will have to say to it. 


Colliery Developments. 


Considerable advances have been made with the 
sinking of the Harworth pit, the two shafts of which are 
now down 550 yards, or more than half the distance at 
which it is expected that the Barnsley seam will be reached. 
There is some hope of winning coal by the end of this year. 
The concrete foundations for the screens and coal washer 
have been put in, the power and winding houses are nearing 
completion, the permanent offices are almost ready for 
occupation, and the new railway line from the colliery to 
the old Great Northern Railway main line at Scrooby is 
almost completed as far as the Blyth-road. 


tons, the smallest since August last. 
ever, is only slight as compared with the December total, 
when 89,329 tons were shipped, 
grove shipments, pig iron exports totalled 41,308 tons 
as against 44,416 tons in December, and of the former 
total 14,767 tons went coastwise and 26,541 tons abroad 
As a result of the gradual exhaustion of the contracts for 
delivery of Cleveland pig iron to the United States, tho 
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| the demand is considerably in excess of the supply, and 
many consumers find themselves in a difficult position. 
being unable to cover their requirements. They, however. 


have only themselves to blame. For some time con. 
sumption has been increasing at a much more rapid rate 
than production, and it was apparent that the output 
was likely to fall short of the requirements of the trade. 
No doubt it has been expected that more furnaces would 
be put into blast as the needs of the trade increased, and 
in normal circumstances this no doubt would have bee: 
the course adopted by ironmasters, who are eager enoug) 
to see their idle plant in operation again. But the circum 
stances are quite abnormal. The French occupation oj 
the Ruhr has led to such a shortage of fuel on the Continent 
that consumers abroad have been prepared to pay almost 
any price for supplies. Sales to the Continent of Britis), 
coal and coke have reached an enormous total, and whilst 
this may be good for the coalowner, it is bad business fo; 
other British industries. It has made fuel both dea: 
and scarce, and although local ironmasters are getting 
their coke at a preferential rate far below the export 
value, coke makers naturally want some of the cream, 
and prefer to sell any surplus abroad rather than to supply 
increased quantities to local ironmasters at a lower price 
Hence the delay in increasing the production of pig iron 
With a plentiful supply of cheaper fuel there is no doubt 


that many additional furnaces would be put into opera 


tion, but of that movement there is no immediate prospect 


Iron and Steel Exports. 


The January exports of pig iron, manufactured 
iron and steel from the Cleveland district totalled 80,607 
The decline, how 


Including the Skinnin 
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shipments to American ports fell from 22,450 tons in 
December to 5342 tons in January. 
8994 tons, Italy 7500 tons, Belgium 3377 tons, Wales 
3464 tons, Denmark 2802 tons, and Germany 2185 tons. 


Scotland received 


Light Railways in South Yorkshire. 


A very important scheme for linking up certain 
small towns and villages in the Barnsley district has now 
been definitely inaugurated. The Dearne District Light 
Railways Joint Committee, which represents the Urban 
District Councils of Wombwell, Wath, Bolton, and 
Thurnseoe, has accepted the tender of the Consolidated 
Construction Company, Limited, for the construction of 
about fifteen miles of light railway. The price is £200,243, 
which, it is understood, covers the cost of rolling stock 
as well as of construction. The railway will be laid along 


shows little change. 


The manufactured iron and steel shipments were approxi- 
mately 5000 tons down on the month, but December 
was an exceptional month, and a total of 39,299 tons is 


about 1800 tons above the average for each month of 
last year. 
5000 tons more than in 
shipped to Australia and New Zealand represented a fal! 
of exactly 4000 tons. 


India and Ceylon took 12,762 tons, or over 
December; but 10,326 tons 


Cleveland Iron Trade. 


The situation in the Cleveland pig iron trade 
Business is entirely governed by 


develop the trade of the district. 


engineer for the scheme. 


East Yorkshire Projects. 


existing roads for the greater part of its length. There 
has been some opposition to the scheme on the part of 
people who have doubts as to its financial success, but the 
promoters believe it to be a sound undertaking, which will 
The clerk of the Womb- 
well Urban District Council has expressed the opinion that 
trams will be running through the district in about eighteen 
months. Mr. Arthur R. Hoare, of Messrs. Stephen Sillons 
and Partners, tramway engineers, of Westminster, is the 


The great projects in the East Riding, to which 
I have previously called attention, continue to be pushed 


forward. Since I last wrote, a conference of East Riding 
authorities, under the auspices of the Ministry of Transport, 
has decided in favour of the construction of a bridge across 
the Ouse at Boothferry, at a cost of £100,000. The 
Humber Tunnel scheme has been placed before the 
Ministry of Transport by a deputation of commercial | I 
men, who waited upon Sir William Marwood. The pro- t 

1 put forward was for a tunnel from a point near North 
erriby, west of Hull, to the Roman road on the Lineoln- 
shire side of the river. The whole construction would be 
four miles in length, and the actual length of the tunnel 
about 2} miles. It is suggested the tunnel should he 
about 30ft. in diameter. It would be a similar type of 
tunnel to that proposed under the Thames at Rotherhithe, 
the idea being to take mainly passenger and goods train 
traffic, and not much foot traffic. A swum of £2,000,000 was 
suggested as the probable cost. Sir William Marwood, in 
reply to the deputation, said if the completed scheme was 


Cc 


Councils of the East Riding and Lincolnshire would find 
their share, then would be the time when the Government 
would be prepared to go further into the matter. The 
question of a railway tunnel was not one for the Ministry, 
but must be discussed with the railway companies. The 
County Councils should be approached with regard to the 
roads, as someone would have to take responsibility for 
their maintenance when made. The suggestion has now 
been put forward that the tunnelling scheme might be | 
carried out in conjunction with the land reclamation 
project, to which I have previously referred. The great 
difficulty with regard to the latter is that of obtaining 
material for the foreshore, and the idea is that the material 
taken out of the tunnel could be utilised for this purpose. 


the extent of the available supplies, and as these are very 
meagre, transactions are limited to the exchange of small 
parcels, although there is an active forward business 
for deliveries up to the end of April. There is a strong 
demand for iron from all quarters, and as at some pro- 
ducers’ works practically all the iron is required for the 
firm’s own steel! furnaces, there is really a smaller quantity 
left to meet the needs of other buyers. Generally, makers 
of foundry iron are sold out for February delivery, but 
an occasional odd lot comes on to the market, and prices 
ranging up to 112s. 6d. have been paid for these lots. The 
market price, however, may still be put at 105s. per ton 
for No. 3 Cleveland pig iron, that, of course, being for 
March-April delivery. No. 1 foundry iron is quite nominal 
at 110s. per ton for forward delivery, No. 4 foundry readily 
realises 100s., and No. 4 forge is quoted at 95s. 


Hematite Pig Iron. 


There has been a big rush for Hast Coast hematite 
ig iron, and many makers cannot book further orders 
ili March. Heavy sales have been made to Italy, where 


eonsumers can no longer get the cheap German iron on 
which they have hitherto relied. 
also bought freely. 
started at the Redcar ironworks, but the output will be 
needed in the local steel works, and possibly none will 
come on to the market. 
now put at 105s,, though possibly that figure would be 


Home steel makers have 
Two more blast-furnaces are being 


The price of mixed numbers is 
ut for forward business. 


Iron-making Materials. 


Business in foreign ore is still on a limited scale, 


Prernnes o& paper, fad it ‘wale eidwis they tie County but it is thought that buyers cannot hold off much longer, 
and there is no weakening in prices. 
ranges in price from 24s. to 24s. 6d. per ton c.i.f. Tees. 
Coke prices are extremely irregular. : 
furnace coke 35s. per ton has been paid, but such a price 
is not in the best interest of either the coke trade itself 
or the iron trade, with the prosperity of which it is indis- 
solubly linked. Recognising this, some of the principal 
firms are renewing contracts with the ironmasters at about 


Best Rubio ore 


For good medium 


3s. per ton delivered at the works. 


Manofactured Iron and Steel. 


Greater activity is reported in the manufactured 


resolutions in favour of the tunnel scheme. 


The Hull! and Grimsby Chambers of Commerce have passed 








Active Trade Conditions. 





of normal times. Tn pen and pocket cutlery, and razors 





so in the iron and steel trades. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


Tue trade position in the North of England 
is looking better all round, and a period of greater indus- 
trial activity appears to lie ahead. Not very long ago 
work was very difficult, indeed almost impossible, to 
secure. Now there is a crescendo of activity, especially 


iron and steel trade, and the demand continues to expand. 
Export orders are more numerous, but it is the fulfilment 
of the needs of the home trade which is keeping the works 
going. Prices show a marked upward tendency, and a 
definite advance seems inevitable having regard to the 
rise in fuel, pig iron and scrap. 


The Coal Trade. 


The Northern coal market now presents @ 
remarkably quiet appearance in contrast to the situation 
afortnight ago. All the fever has subsided for the moment, 
and, as a rule, business proceeds along more normal lines. 
The position, generally, remains very steady and assured 
in all instances. The rush for supplies, however, and the 
apparent recklessness in conceding any price demanded 
have disappeared, and the usual atmosphere of bargaining 





In the pig iron trade 


now prevails. There is reported to be a persistent and 
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very heavy call for all kinds of fuel for Germany up to 
well past the middle of the year. So far as can be judged, 
the demand is likely to continue for some time to come, 
especially in view of the French action in prohibiting the 
dispatch of coal to unoccupied Germany from the Ruhr 
Valley, so that a steady trade in that quarter for awhile 
may be expected to continue. From other European 
countries, however, the demand is not quite so pressing, 
which is probably to be accounted for by the sudden 
advance in prices. Steam coals are a shade easier, with 
about 28s. for best brands as approximately a maximum, 
and in some cases this figure can be shaded. Durham 
gas coals of every kind are well upheld, the. strongest 
features being coking coals of all kinds and special and 
prime brands of gas and bunkers. Foundry and furnace 
coke is still very scarce and strong, while gas coke is fairly 
steady in demand at current figures. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Coal Trade Position. 

THe conditions governing the South Wales 
steam coal trade have not undergone much, if any, change 
since I wrote week Shipments continue on a 
fairly active scale, although the total amount for last 
week was rather less than for the previous week ; but 
this was accounted for by the fact that the weather and 
working conditions at the docks were very unsatisfactory, 
and caused a slackening of operations. The general demand 
for coals remains about the same, although the political 
conditions on the still exercise a somewhat 
disturbing influence business. The expected big 
demand for coals from Germany has not materialised, 
but sales have been effected, though the quantity disposed 
of for shipment over the next two months or so is reported 
to be not more than about 100,000 tons, which cannot 
be considered to be heavy when it is remembered that 
last year about a quarter of a million tons were shipped 
direct to German ports, to say nothing of the coals which 
went from this district for Germany through Dutch and 
Belgian ports. It is questionable whether the German 
business, which has been concluded, makes up for the 
loss of orders from the Continent which have been held up 
on account of the adverse exchange conditions and the 
fact that coal prices at the present time are relatively 
high. The inquiry from Spain is rather more active ; that 
is, for contract supplies. The Norte Railway recently 
bought 20,000 tons, and now it is reported that the Anda- 
lusian Railway wants tenders for 30,000 tons of large and 
15,000 tons of small coals; while the Spanish Southern 
Railways are in the market for 17,000 tons of large and 
8000 tons of smalls for delivery from March to December 
next. The Norwegian State Railways have recently bought 
15,000 tons of best Admiralty large double-screened from 
this district out of a total of 35,000 tons for which firms 
were asked to quote, shipment having to be made by 
the end of March. Doubtless the firmness of the coal 
markets in the North has induced the railways in question 
to buy rather more than the usual quantity from South 
Wales. 


a ago. 


Continent 
on 


Working Hours at the Docks. 


There has been no improvement in the working 
conditions at the docks in South Wales, and numerous 
steamers have had to be kept waiting for loading berths, 
with consequent loss to shipowners and delay in the 
clearance of wagons, as a result of which collieries have 
experienced difficulty in maintaining regular work. In 
fact, in one case no less than four pits under the control 
of one undertaking were idle temporarily last week because 
empties could not be secured ; this notwithstanding that 
there was a plentiful supply of tonnage waiting in dock 
to take coal from the collieries in question. The loading 
pressure has been heavy, though the position at the 
moment is not quite as bad as last week. Congestion means 
loss of business, as will be seen from the case of a steamer 
which had been loading steel rails at Cardiff. This 
steamer was occupied two days in loading the rails, and 
had to take in 2800 tons of bunkers; but the local brokers 
were informed that there would be no berth for the 
steamer for a week, and as a consequence the owners 
decided to order the vessel round to Glasgow to bunker. 
So far nothing definite has been done in the matter of 
revising the hours of work at the docks in order to cope 
with the delays, but a further stage has been reached. 
Last week a conference of tippers and trimmers in London 
discussed the subject and empowered the South Wales 
representatives to make such changes in working hours 
as are considered absolutely essential. This rather shows 
that the workmen's representatives realise that the 
employing interests have made out a case for some altera- 
tion, The men are strongly opposed to the establishment 
of a complete third shift, but this does not say that they 
will not agree to an extension of the hours of the existing 
two shifts. It is understood that they expect to receive 
extra pay for any concession in working hours; but em- 
ployers will be opposed to this, as it will have the effect of 
increasing the costs of the coal and lessen their chances of 
competing with other coal-exporting districts. However, 
there is to be a meeting of the joint sub-committee repre- 
senting the Traders’ General Committee, the National 
Transport Workers’ Federation, and the coal trimmers 
wnd tippers in the Bristol Channel on Monday next, and 
hopes are entertained that something will come of the 
discussion that will help to remove the present delays at 
the docks. A deputation representing the dock and 
transport workers had an interview on Tuesday of this 
week with the Executive Council of the South Wales 
Miners’ Federation for the purpose of finding out how 
far, if at all, the present conditions and working hours 
at the docks were responsible for colliery stoppages. The 
result of their deliberations was a resolution that the 
Council regretted that although stoppages of collieries 
had been taking place, the conflict of evidence at its 
disposal compelled it to refrain from making any pro- 
nouncement, believing that the matter was one to be 
settled by the parties immediately concerned in the 
negotiations now taking place. Tt will therefore he seen 


that the miners’ leaders are not prepared to take sides on 
the question. 


Pipe Line Order. 


The Cardiff Waterworks Committee on Saturday 
last reaffirmed the resolution passed by the sub-committee 
on January 3lst accepting the tender of Thomas Piggott 
and Co., Limited, of Birmingham, for the supply of con- 
crete-lined steel mains for the upper section of the second 
pipe line from the Taff Fawr watershed. The amount of 
the tender is £105,911 13s. 10d., and it is a condition that 
Messrs. Piggott shall have all steel plates for the pipes 
manufactured at Cardiff, viz., at the Dowlais-Cardiff works 
belonging to Guest, Keen and Nettlefold, Limited. This 
will mean the provision of additional employment for steel- 
workers in this city. 


Current Business. 


There has been no conspicuous change in the 
general state of the steam coal market. Irregularity pre- 
vails here and there for prompt shipment owing to col- 
lieries not being able to secure a regular supply of empty 
wagons ; but in the main the tone is firm and colliery 
salesmen are not reducing their prices for forward ship- 
ment. Best Admiralty large are quoted at 29s. 6d. to 30s., 
and second qualities are about 29s. Dry coals are better 
than a week ago, while Monmouthshire descriptions are 
well sold and firm. The strength of small coals is well 
maintained, if, indeed, they are not firmer. Best steam 
smalls are quoted at 22s. to 22s. 6d., and even inferior 
grades are round about 17s. 6d. to 18s. Coke is higher at 
45s. to 50s., but the position of the patent fuel trade is 
unaltered, and manufacturers’ difficulties are as great as 
ever with the price of pitch at 145s. to 150s. per ton. 
Anthracite coals are rather quieter for prompt loading, 
except in the case of cobbles, nuts, beans, duff, and rubbly 
culm. A certain amount of forward business has 
done in anthracite coals, but on the whole the quantity is 
not very extensive. Pitwood is easier owing to the plen- 
tiful supplies and the difficulties of importers to get wagons 
into which to discharge the wood. Prices are about 24s. 


to 25s. 


been 


Swansea Metal Exchange. 


THE tin-plate market is firm, with prices at 21s. 
to 21s. 6d. basis 1.C. f.o.b., but works are not quoting for 
supplies beyond mid-April, as apart from the increase in 
the cost of raw materials, the price-fixing scheme ter- 
minates under existing arrangements on April 16th. It 
is understood that the Stabilisation Committee will meet 
next week, when the question of the renewal of the scheme 
will be discussed. 


Miners Idle. 


About 800 men are idle at the Pantyffynon 
Colliery Company's mines as the result of trouble over 
the non-unionist and Craftsmen’s Union question. The 
miners insist on the craftsmen giving up their own union 
and joining the miners’ organisation, but the craftsmen 
are resisting the attempt to smash their union. 








SCOTLAND. 


(From our own Correspondent.) 


Shipbuilding—January Output. 


TuE Scottish shipbuilding returns for last month 
are comparatively small, only amounting in all to six 
vessels of 17,385 tons overall. While these figures are not 
by any means the lowest recorded, they are well below 
the average, and a long way behind the returns for the 
corresponding month last year, which was a record. Of 
the total for last month, the Clyde is responsible for 
15,695 tons, of which the two following vessels form the 
bulk :—Invergordon, oil tank steamer, 6930 tons, for the 
British Mexican Petroleum Company, Limited, London ; 
and the Davisian, cargo steamer, 6440 tons, for Frederick 
Leyland and Co., Limited, Liverpool. New contracts 
have not been numerous of late, but the number is still 
being added to. Two steamers of over 8000 tons each 
have just been contracted for, along with two small cross- 
Channel cargo and cattle boats. 


el d 


Jubil 

The Jubilee of the Steel Company of Scotland 
was celebrated last week. This company wes founded in 
1873, when the Hallside works were opened, and it is of 
interest to note that the construction of these works was 
superintended by Sir William Siemens. The first cast was 
made in November, 1873, and the first rei! was rolled 
in December of the same year. The early products con- 
sisted of tram and railway rails for Glasgow, Liverpool, 
Manchester, Hull, and Melbourne. A controlling interest 
in the company has recently been acqu'red by a number 
of Clyde shipbuilders, and developments have taken place 
at the various works owned by the company. An immense 
new rolling mill has been installed, which will supplant 
two older mills and yield a larger output of ship plates, 
estimated at 1500 tons per week. 


Steel Company of S 





Steel and Iron. 


A brisk business has been done in the steel and 
iron trades. Consumers have been ordering with more 
freedom and good orders have been booked on home as 
well as export account. The steel works are better 
employed, both in plates and sections, and some are 
booked for a good time ahead. Steel sheet makers have 
heavier demands for all gauges. Difficulty is experienced 
in obtaining sufficient supplies of imported sheet bars 
and slabs, and home products have to be more extensively 
utilised, thereby inviting higher costs. Home prices for 
sheets are now from 5s. to 20s. dearer according to gauge. 
Malleable iron makers ere sharing in the improved demand. 
General orders are more numerous, and the steel depart- 





ment of the trade is participating. Bar iron is 10s. per 





ton dearer, and re-rolled steel bars show a similar increase, 
at about £9 15s. per ton for home delivery. Generally 
speaking, makers have long been complaining of the 
unremunerative basis of prices, and the increased demand 
would have brought higher charges irrespective of the 
highér costs of raw materiels, which they are now faced 
with as a result of the situation on the Continent It 
hoped that prices may be kept as low as possible, as 
already it is said that the upward movement threatens to 
retard the recovery in trade, and again produce that feeling 
of uncertainty which has so long played havoc with the 
markets 


is 


Enhanced Coal Prices. 


The Scottish coal market has assumed a very 
strong position, owing chiefly to the activities of German 
buyers. A considerable turnover has been done in West 
of Scotland steams, splints and navigation at 26s., 28s., 
and 30s. respectively, while higher prices have been 
occasionally mentioned. These prices were named 
connection with sales for immediate shipment, and it is 
said that much firmer rates have been quoted for forward 
The collieries in the Lothians and Fifeshire 
are also reaping a large share of this business, and great 
activity is noticeable at the docks at Leith, Grangemouth, 
Methil and Burntisland. Exporters are finding difficulty 
in obtaining supplies. Holders are not too keen to sell 
largely while prices are rising, especially with the collieries 
already well booked up. Apart from the German demand, 
good orders have come from Scandinavia and Italy, while 
French buyers have also shown some activity. Shipments 
are lower than last week, owing to steamers arriving out of 
position. Clearances in all amounted to 298,145 tons, 
against 311,226 in the preceding week, end 319,599 tons 
in the same week last year. Home demands are of a very 
quiet nature. Industrial requirements are easily met, 
and the better qualities of a fair 
measure of actis ity 


m 


business. 


house coal alone show 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Masor R. A. Jones desires us to say that, after several years 
military service, he has resumed his practice at Chappell’s 
Chambers, Castle-street, Swansea. 

WE are in’ormed that Mesd's. A. C. Alexandra and Co., 10 
Iddesleigh House, Caxton-street, Westminster, 58.W. 1, have 
been appointed selling agents for Howells motors (1, and 
3-phase) 


CLrewortTu, WHEAL AND Co., Limited, Castleton, near Man 
chester, inform us that its new representatives for the London 
area are Dektereff, Francke and Reppman, of 118, Queen 
Victoria-street, London, E.C. 4 


Georce Newson anv Co., Limited, 109, Piigrim-street, New 
castle-on-Tyne, have been appointed representatives for the 
Latona Engineering Company, Limited, in the area embracing 
the Cleveland district of Yorkshire, Northumberland and 
Durham. 


Mr. Guy F. Dowprne has resigned the London managership 
of the Talbot-Stead Tube Company, Limited, which position he 
has fillea for the past four years. He is continuing his engineer 
ing business at Morning Post Building, Strand, W.C., and ala 
as London sales manager of the Projectile and Engineering 
Company, Limited, and the Sheffield Twist Drill and Steel Com 
pany, Limited. 


R. anp W. Hawruorn, Lesiiz anp Co., Limited, Newcastle 
upon-Tyne, have opened a new office in -Westminster at 3a 
Dean’s-yard, 8.W. 1, telephone No. 2424 Victoria, and tel. 
graphic address ‘‘ Hawlesco, Parl, London.” The office will be 
under the supervision of Mr. S. Rowell, one of the 
directors resident in London. The company’s city office at 
Exchange Chambers, 24, St. Mary-axe, will continue as heretofore. 


Robert 


Tue Stanton Ironworks Company, Limited, near Notting 
ham, has decided to put three further blast-furnaces into opera- 
tion on March Ist. The company will tven be working ‘twelve 
out of its seventeen furnaces. It has acquired Mr. Israe!’s patent 
for centrifugally lining metal pipes with concrete. There is 
nothing novel in the cement and concrete lining of metal pipes 
but the method devised by Mr. Israel is new, and results, it 
claimed, in a superior product 


Is 








CALENDARS, DIARIES, &c. 


Lea RECORDER Company, Limited, 28, Deansgate, Manchester 
Desk pad, with weekly tear-off sheets. Pages of installa- 
tions carried out by the company have been inserted. 


Kryn anp Lany Meta Works, Limited, Letchworth. 
Wall calendar, with monthly tear-off sheets. Each sheet con 
tains a reproduction of some piece of work carried out by the 
company. 

Tue Bririse Tuomson-Hovston Company, Limited, Rugby. 
—Large wall calendar, with monthly tear-off sheets. On each 
sheet appears an illustration of some important plant installed 
by the firm. 


R. Y. Pickertne anv Co., Limited, Wishaw, Scotland. 
Wall calendar, with monthly tear-off sheets. The view of a 
railway carriage supplied to the Caledonian Railway Company 
has been reproduced. 

Cray Cross Company, Clay Cross, near Chesterfield. 
Handy little pocket diary. A great mass of useful information 
has been embodied in this diary, and many views are repro- 
duced of the firm’s products. 


‘Surveyors’ TABLes AND Diary.” Revised and re-written 
by a Fellow of the Surveyors’ Institution.—-This diary is sup- 
plied by Messrs. Metchim and Son, of 8, Princes-street, West- 
minster, 8.W. 1, at a charge of 2s. 6d 


Burros, Grirriras anp Co., Limited, 64-70, Vauxhall 
Bridge-road, S.W.1.-—Wall calendar, with monthly tear-off 
sheets. Each sheet carries an illustration of some machine or 


accessory for which Messrs. Burton, Griffiths are the agenta 





CONTRACTS. 


STEIN AND ATkinsoN, Limited, 47, Victoria-street, 8.W. 1, 
has received an order from the Consett Iron Company, Limited, 
Consett, Co. Durham, for fourteen Chapman gas producers, 
complete with Chapman, agitators and mechanical feed. The 
firm has also received a repeat order from the Steel Company of 
Scotland, Limited, for four Chapman agitators for the Blochairn 
Works 
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IRON ORE. 


N.W. Coast— 
Native 
(1) Spanish 
(2) N. African ... 
N.E. Coast— 
Native ... 
Foreign (c.i.f.) 


PIG 


(2) ScoTLanp— 
Hematite... ... 
No, 1 Foundry 
No. 3 Foundry 


N.E. Coast— 


Hematite Mixed Nos. ... 















No, 1... 0 
Cleveland— 
No. 1. widen 510 0 
Silicions lon ms 5 56 0 
No. 3G.M.B. .. § 6 0 
No, 4 Foundry 5 00 
No. 4 Forge > ¥ 
Mottled 410 0 
White 410 0 
MIDLANBS— 
3) Staffs. — 
All-mine (Cold Blast) 13 0 0 
North Staffs. Forge .. 4 0 0 
in » Foundry . 410 0 
(3) Northampton— 
Foundry No, 3 ot a 
» Forge 317 0 
(3) Derbyshire— 
No, 3 Foundry 410 Ote 412 
Forge ... ... 410 0 
(3) Lincolnshire— 
Basic... ... Or Or we 
Foundry ... 410 Oto 5 0 
Forge ins 45 Oto 410 
(4) N.W. Coast— 
N. Lanes. and Cum. 
Hematite Mixed Nos. .. 515 Oto 6 2 
MANUFACTURED IRON. 
Home. 
£ea 4. 
SooTLanD— 
Crown Bars ll 0 0 
Best, 12 0 0 
N.E. Coast— 
Crown Bars 11 0 0 
Tees.. 10 0 
LaNcs.— 
Crown Bars . 1110 0 
Second Quality Bars 10 5 0 
Hoops ... . 400 
8S. YorkKs.— 
Crown Bars 1110 Oto12 0 
Best ,, 1210 0 
Hoops 1400 
MIDLaNDs— 
Crown Bars ... - 1015 Otoll 5 
Marked Bars (Staffs. eae | = see 
Nut and Bolt Bars 10 7 6tol0 10 
Gas Tube Strip 1015 Otell 0 
STEEL. 
(6) Home. 
£s. 4. 
(5) ScoTLanD— 
Boiler Plates ... 12 0 0 
Ship Platesfin.andup 9 0 0 
Sections ... ... .. 815 0 
Steel Sheets fin. ‘topin. 1110 0 


Sheets (Gal.Cor.24B.G.) — 


(1) Delivered. 


22/6 
21/6 
216 


24/ to 24/6 


Export. 
Ss & 


i.) 
s. 
o 


ee Ono oO 
o 
eoeoccoc oOo 


oo 


0 


0 


(7) Export. 
£2. d, 


(2) Net Makers’ works. 
(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/- extra delivered England. 
(8) Except where otherwise indicated coals are per ton at pit for inland and f.o.b, for export and coke is per ton on rail at ovens and f o.b for export. 


Current Prices for Metals and Fuels. 














(3) At furnaces. 


(4) Delivered Sheffield. 









STEEL (continued) FUELS. 
N.E. Coast— Home, Export. SCOTLAND. Export. 
£s 4a £58 4. 2 & 4. LanarKsoine— 
Ship Plates 9100. — (f.0.b. Glasgow)}—Steam 25/- 
Angles ... . 900 _ Y rs Ell 26/- 
Boiler Plates .. 300. = , ” Splint 26/6 to 29/- 
es 900. ” , Trebles 23/3 
Heavy Rails ... oe eee _ ” , Doupies ... 21/9 
Fish-plates 13 0 Oto ls 0 0 ’ ” Singies 20/ 
Channels 9 5 0 AYRSHIRE— 
Hard Billets 815 0 _ (f.0.b. Ports) —Steam 23/- 
Soft Billets 6.64... - 0 Splint 26,6 
N.W. Coast— ” ‘ Trebles ... 23/3 
BarRow— , toe CY Methil or Burnt- 
Heavy Rails ay bie MTC came od —_ | island)—Steaw ... 24/- to 28/- 
Light ,, ... .. .. 10 9 0t© 1010 0 Settnel Waligution 82! 
Billets ... ... . oO O arm - | Trebles 23/6 
MANCHESTER— Doubles 22/- 
Bars (Round) saith 9 0 Oto 910 0 Singles 20, - 
»» (others) 910 Otc 10 0 0 | Loratars— 
Hoope (Best)... .. .. 16 5 0 5 0 0 (f.o.b. Leith)—Best Steam 26/- 
+»  (Boft Stee!) _f * ie. 200 Secondary Steam 25 /- 
ad ae eee 9 0 Ot 10 0 Trebles 236 
» (Lanes, Boiler) 13 10 0 = Doubles 22/6 
SHEFFIRLD— Singles 20/6 
Siemens Acid Billets .. 11 90 .. ... — mraiaut 
: ‘ al ( ND. 
a _ rr . 7 ‘ (8) N.W. Coast— 
oe ae o Steams... 29/- 
Intermediate Basix 900... — Honsehold 46/8 to 57/6 
i eee 8 5 Oto 810 0 Coke ... 36/- 
Hoops ... .. 1210 0t 13 0 0 
Soft Wire Rods 10 0 Oto 1019 0 | ve aes 57,6 to 28/. 
MIDLANDs— | Second Steams 25/- to 26 6 
Small Rolled Bars... .. oe ger — | Steam Smalls ... 17/- to 18/- 
Billets and Sheet-bars. .. 8 0 Oto 8 5 9 Unscreened 206 
Gas Tube Strip .. .. 10 5 Otol0lv 0 Household 25/- to 28/- 
Sheets (20 W.G.)... ... 1110 0 to 12 00 Dunmaw— 
Galv. Sheeta(f.o. b. L’pool) 1810 Oto 18 15 0 Best 26/- to 27/- 
Angles “ $910 Oto 915 0 | Seeond > 26 ;- 
ae: ie. ae ass on 910 Oto 915 0 Household ‘ cus ae 25 ]- to 28/- 
iis: ais, nar! bt. op On oe ee © Foundry Coke ... .. .. 45% to 50/- 
Bridge and Tank Plates 915 Oto 917 6 
SHEFFIELD— INLAND. 
—_— _—_—_—— $$ ___ Best Hand-picked Branch . 824 to 4/6 _ 
Barnsley Best Silkstone... ... 28/- to 30/- — 
NON-FERROUS METALS. Derbyshire Best Brights . 25/6 to 27/6 = 
SwaNnska— a » House... ... 23/- to 24/6 _ 
Tin-plates, I1.C., 20 by 14 ... 21/- to us a » Large Nuts 20/6 to 22/6 — 
” (three menthe) 185 12 6 | Yorkshire Hards . 2 /- to 22;- rer 
GupperGeis <a & «. .. ; : 65 5 0 Derbyshire ,, . 20/- to 21/- = 
» (three monte)... - 67 ¢ Rongh Slacks ... 9/6 to 11/- ~ 
Spanish Lead (cash) 28 2 6 oa .. 79to 99 os 
(three months) 2712 6 Smails 3- to 5/- ae 
Spelter (cash)... ope % 2 6 Blast Furnace Coke (inland and Export)... 22/- to 30/- 
» (three mouths)... 450 «CY 
MaNCHESTER— | Carpirr— (9) SOUTH WALES. 
Copper, Best Selected Ingots 7110 0 Steam Coals 
» Electrolytic ... 730 0 Best Smokeless Large 29 6 to 30/- 
» Strong Sheets... gs 00 | Second ,, tA 28/- to 29/- 
» Loco Tubes 01 iy Best Dry Large... 28/- to 28/6 
Brass Loco Tubes ... 010 Ordinary Dry Large 26/6 to 27/6 
», Condenser ... 901i Best Black Vein Large ... 28/- to 29/- 
Lead, English 2910 0 Western Valley ,, «... ... 28/- to 28/6 
» Foreign 2810 0 Best Eastern Valley lenge ad 27/6 to 28/- 
Ordinary we) do 27/- to 27/6 
a Best Stoam Smalls ... 21/6 to 22/- 
Ordinary Pa 17/6 to 20/- 
FERRO ALLOYS. Washed Nuts... ... .. 25/- to 32/6 
| (All prices now nominal ; No. 3 Rhondda. Large aa 29)- to 30/- 
Tungsten Metal Powder 1/11 per lb. » Smalls. 19/- to 21/- 
Ferro Tungsten ... ... 1/5 per Ib. No. 2 m Large ... 26/- to 27/- 
Per Ton. Per Unit ” ” Through 21/6 to 23/- 
Ferro Chrome, 4 p.c, to6 p.c. carbon... £23 10/6 oh g Smalls 16/- to 17/- 
“é 6p.c. to8pec ,, £21 0 0 8/. Coke (export) ... 45/- to 50’- 
J Spec.tol0p.c. ,, £20 0 0 8/- Patent Fuel 35/- to 37/6 
of Specially Refined Pitwood (ex ship) ... 24/- to 25/- 
» Max. 2p.c.carbon... £54 0 0 20;- a 
si 2 £64 0 0 22/6 Anthracite Coals: 
» oo 0°95 peo. cba. £72 0 0 25/- Best Big Vein _— 35/- to 37/6 
= carbon free ... 1/7 per b. Seconds ... ... . 30/- to 32/6 
Metallic Chromium ove. ove i ae’ GR BOR Ty Red Vein... ... odd 29/- to 30/- 
Ferro Manganese ... (por ton) £15 for home. Machine-made Cobbles... 52/6 to 55/- 
» Silicon, 45 p.c. to 50 p.c.... ... £11, 2 6 scale 5/- Nuts 52/6 to 55/- 
a - 75 p.c. 19 1 0 scale 6/- per eee 21/- to 23/- 
: ~—— Breaker Duff 11j- to 12/- 

0 Vanadium 17/- per lb. Rubbly Culm ... 14/- to 14/6 

» Molybdenum 9/6 per Ib. 

» Titanium ~— free) 1/2 per lb. er Oh 26/- to 27/- 
Nickel (per ton) . £130 no 23). to 26/- 
Cobble nce nds, 006). we . ll/- per lb, Gusts... 18,6 to 15/- 
Aluminium (per ton) ... meen Otel) Cargo Througb 18/- to 22 6 


(5) Glasgow, Lanarkshire and Ayrshire 


(7) Export Prices—F.0.B. Glasgow. 
(9) Per ton f.0,b, 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


Higher Prices. 


So far as concerns the provision of coal from | 
the Ruhr it would seem that the French are beginning | 
to seeure some tangible result from their occupetion of 
that territory, the prohibition of consignments to un- 
occupied Germany having rendered available for this 
country considerable supplies of coal that have accumu. 
lated at the pits. Whether coke will be obtained with 
equal facility is another matter. There is a general belief 
that ample supplies of coke from the Ruhr will be forth- 
coming in about two weeks’ time, but whatever may 
happen in the immediate future it is certain that the 
situation at present is a very serious one. In some cases 
efforts have even been made to prevent the damping down 
of additional blast-furnaces in Lorraine by importing coke 
at great cost from Czecho-Slovakia. These attempts are 
experimental, and are not likely to be repeated. At the 
moment the basis quotation for coke during the second 
half of the month is 150 franes per ton for quantities repre- 
senting from 40 to 50 per cent. of the normal consump- 
tion, and 200 franes for additional quantities. It is 
obvious that these requirements can only be met by 
imported coke, of which deliveries cannot be guaranteed, 
so that the situation will remain extremely precarious 
until it is known whether the coke ovens in the Ruhr can 
he kept going to supply local and French needs. Events | 
xo strongly impressed upon the French the complete | 
dependence of the Lorraine pig iron industry upon German 
coke, that evory possible combination is being investi 
gated for removing what is obviously a very serious 
danger, and it is evident that whatever arrangements are 
made with Germany to ensure a withdrawal from the 
Ruhe, the question of supplying German coke to Lorraine 
will be given especial prominence. The damping down 
of so many blast-furnaces and the precariousness of the 
situation are naturally diminishing iron and steel pro- 
duction and causing a hardening of prices, and consumers 
find it difficult even to get quotations at all, especially in 
view of the further complication arising from the rapid 
depreciation of the franc at a time when so much material 
has to be purchased abroad. Obviously, the immediate 
future depends entirely upon the turn events will take in 
the Ruhr, and until the situation becomes more settled, 
there is little hope of a recovery in trade activity. 


Increased Duties. 


The necessity of buying material abroad at a time 
when the frane has undergone a further heavy deprecia- 
tion is helping to strengthen the case of manufacturing 
interests, which insist upon burdening imports of finished 
goods with heavier duties. The tightening up of the 
protectionist policy is being strongly opposed by the 
commercial community, which sees that there can be no 
great development of foreign trade if further obstacles 
are placed in the way of imported goods. The passage of 
a Bill through the Chamber of Deputies for replacing the 
“accessory taxes "’ by a fixed tax has awakened a good 
deal of criticism now that it is seen that this apparently 
innocuous measure really means a substantial increase in 
the import duties, At first it was hoped that the 20 cen- 
times per cent. ad valorem increase would replace the 
coefficients ; but it is really in addition to them, so that 
the duties will be increased to this extent less the ‘‘ acces- 
sory taxes,’ which at present add appreciably to the 
amount of duty paid. To make matters worse the duty 
will be imposed on raw materials that are at present 
imported free. This provision is arousing very strong 
opposition from consumers, and instances are given of 
the disastrous effect it will have upon the textile industry, 
for example, by enormously increasing the cost of cotton. 
The Government is being urged to modify the Bill in its 
passage through the Senate, so far as concerns at least 
raw materials, and it is probable that the whole matter 
will come up for full discussion, for it was understood 
that no changes would be made in the existing tariff 
until the Government had declared its commercial and 
industrial policy, about which the commercial and manu- 
facturing classes are far from being in agreement. 


Engine Nomenclature. 


The application of the term “semi-Diesel"’ to 
engines in which the fuel is injected by means other than 
the heat of compressed air has become so general that 
the Chambre Syndicaie de |'Industrie des Moteurs A Gaz 
has found it necessary to fix upor a standard nomen- 
clature of the different classes of engines, and it has been 
decided to divide them into two main classes :—(1) 
External] combustion engines, in which the heat is generated 
outside the organs of mechanical transformation, such 
as steam engines and hot-air engines; and (2) internal 
combustion engines, in which there is a direct utilisation 
of heat, these being divided into two categories: (a) 
explosion engines, in which are included all constant 
volume combustion engines working on the Carnot cycle, 
together with heavy oil engines having mechanical fuel 
injection, and (6) progressive combustion engines based 
upon the principle of combustion at a constant pressure 
and covering Diesel type engines with pneumatic injection | 
of fuel and without water injection. According to the 
French terminology hot bulb engines with mechanical 
injection of fuel are classed as explosion engines, and 
Diesel engines with air compressors for fuel injection as 
progressive combustion engines. 

Tunnelling. 

Several important tunnelling projects are at | 
present under consiaeration, including no fewer than four, 
which it is proposed to drive through the Vosges to connect 
up the French and the Alsatian railway systems. Two of 
them will permit of the Est line being extended from 
Saint-Dié to Saales, on the one hand, and to Sainte- 
Marie-aux-Mines on the other, and have already been 
approved. Work upon the first tunnel will be started as 
soon as possible. Plans have also been prepared for 
driving two tunnels through Mont Blanc at an altitude of 
1116 m., and having a length of 14,350 m. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 


When an abridgment is not illustrated the Specification is 


unthout drawings 


Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each. 


The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
com plete Specification. 


TURBINE MACHINERY. 


179,197. May Ist, 1921.—-Hics Sreciric Sreep Water Tur- 
BINES, Actiengesellschaft der Maschinenfabrick von Theodor 
Bell et Cie., Kriens, near Luzern, Switzerland. 

Tus specification is somewhat involved, but the chief claim 
reads as follows>—‘‘A high specific speed water turbine in 
which guide vanes are soovtaedl and the rotor wheel works in a 
chamber, the water flowing through the wheel in a substantially 
axial direction, said rotor wheel having no outer rim and being 
provided with at the utmost three blades shaped according to a 
screw of helicoidal surface having a varying axial pitch. the 
length of the blades being so chosen that for any point of the 
blade the length of the line of intersection of the blade with a 
streamline surface passing through this point is greater than the 
circumferential pitch of the blades in this streamline surface 
at the discharge end of the rotor wheel.” In explanation of the 
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use of a varying pitch it is stated that “ the application of a true 
helicoidal shape for the rotor wheel blades would not be advan- 
tageous to a gradual transmission of energy from the water 
to the rotor wheel and the blades are therefore designed as 
helicoidal surfaces having a variable axial pitch. It is favour- 
able to use a pitch that decreases by degrees when seen in the 
direction of the relative flow of the water, i.c., the angle at the 
entrance of the blades being greater than the angle at the 
discharge end. The imcrease of the entrance angle presents 
the advantage that a decrease of the high relative speed at the 
entrance end of the rotor wheel and an increase of the speed 
of the axial flow of the water through the rotor wheel is attained, 
whereby the diameter at the entrance end of the rotor whee! is 
reduced and a higher specific speed is attained.”-—January 4th 
1923. 


TELEGRAPHS AND TELEPHONES. 


166,560. July 19th, 1921.—Improvep Means ror THE PRo- 
pvotion oF ExecrricaL OscN.LaATIONS BY MEANS OF 
Cuoxe Coms or TRANSFORMERS WITH AuxUdaRY Mac- 
NETISATION, Gesellschaft fir Drahtlose Telegraphie, m.8.H., 
9, Tempelhofer Ufer, Berlin, Germany. 

In the diagram, A is a high-frequency machine which delivers 
alternating current to choke coils B wound upon separate iron 
cores as shown, and these coils are connected to the antenna or 
output circuit C. Across the middle points of the choke coils 
there is a condenser D, and its capacity is such that the resistance 
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it offers to any of the harmonics of the fundamental is negligible. 
Direct current is supplied to the windings from a battery E. 
With this arrangement any frequencies which can result from 
doubling the fundamental frequency or, indeed, any frequency 
present in the primary circuit can be removed so that on!y odd 
harmonics will be present in the output circuit, and by tuning 
the latter the desired harmonic can be caused to persist. 
December 19th, 1922. 


190,736. June 23rd, 1921.—ImMprovEMENTS IN AND RELATING 
To Execrric Sienatsine over Scsmarnine Cases, 


Benjamin Davis and the Eastern Telegraph Company, 
Limited, of Electric House, Finsbury-pavement, E.C, 2 
This specification describes a method of diminishing the 
attenuation constant of submarine cables. The invention con- 
sists of introducing electromagnetic loads into an otherwise 
plain cable. The short core A consists of fine iron wire, which 
is twisted so as to form either a positive or negative angle such 
as at B. The core is embraced by a magnetising strip C, which 
is laid on at an angle D with regard to the axis of the core A. 








The tape forms a continuation of the copper conductor of the 
cable and may be any convenient cross section. The cross 
section of the iron core and the angle of the copper tape winding 
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are adjusted so as to produce the required inductance 
December 27th, 1922. 


176,381. March 5th, 1922,-Improvements In RADIO ANTENN «| 
Systems, Gesellschaft fir Drahtlose Telegraphie, u.s.H 
9, Tempelhofer Ufer, Berlin, Germany. 
This invention relates to antenna systems in which insulated 
earth lines are provided with the object of reducing the balancing 
currents through the earth. In the diagram A is the antenna 
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while B BB are the earth lines. In each of these lines there 
is a winding C which are coupled to a winding D in the vertical 
lead to the antenna, the windings C producing currents in the 
lines B which balance the currents induced in the lines by the 
antenna.—January 4th, 1923. 


TRANSFORMERS AND CONVERTERS. 


190,934. February Ist, 1922,.—IwPROVEMENTS IN OR RELATING 
To Transrormers, The English Electric Company, John 
Whitheley Howard and Jocelyn Arthur St. Clair Richard 
son, all of Queen's House, 28, Kingsway, W.C. 2. 

Between each primary and ragged winding of the core type 
transformer described in this specification there are twelve 
packets A of magnetic shunting material with smal! intervening 
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air gaps, and the invention consists in providing the magnetic 
extensions B to the yokes to produce symmetrical leakage 
conditions for all the phases and the reactance values of all the 
phases are made equal.—January 14th, 1923 


AERONAUTICS. 


190,800, September 28th, 1021.—-AmRoPLane Wunos, A. I. 
Thurston, 29, Southampton-buildings, Chancery-lane, 
London, W.C.2, and the Bristol Acroplane Company, 
Limited, Filton House, Bristol. 

The outer end of an aeroplane wing is, according to this 
specification, formed as a series of small pinions, cach of which 
is of aerofoil form, that are spaced apart some distance in the 








fore and aft direction. Between them there is a second set of 
pinions A A, which may be extended as shown in the drawing, 
or retracted so as to form a more or less complete wing surface 
— December 28th, 1922. 
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WATER PURIFICATION. 


190,985. September 18th, 1922.—Sanp-wasHine APPARATUS, ' 


Glenfield and Kennedy, Limited, Kilmarnock, and 
Peebles, Waterworks Cottage, Dalrymple, Ayrshire. 


In this sand washer the main jet nozzle A fixed in the wall 


ee os ee 
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part of this tube there is a series of inclined orifices D forming 
jet nozzles and these are served from the annular space between 
the tube and a sleeve E supplied with pressure water by a pipe 
connection G. The auxiliary jets stir up the sand and accelerates 
the cleaning action of the water._.January 4th, 1923. 


MISCELLANEOUS. 


185,404. August 9th, 1922—-Rotrary EnNoines, M. Ciittner, 
Schmdélln, Sachsen, Altenburg, Germany. 

This device is intended for use in rotary engines and com- 
pressors of the type in which the rotor is rolled round inside the 
casing by means of an excentric, and has for its object the 
maintenance of close contact between the rotor and casing. A 
recvangular groove A is cut in the excentric, and into this is fitted 
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a tightly wound helical spring B. A sleeve C is arranged between 
the excentric and the rotor, while packing strips D are used t2 
put an initial compression on the spring. Resiliency is provided 
by the round spring deforming, more or less, to conform to the 
rectangular groove. The spring cannot move otherwise. 
December 28th, 1922. 


190,809. September 29th, 1921.—LPROVEMENTS IN AND RELAT- 
ING TO Erectric Reactors, The British Thomson-Houston 
Company, Limited, of 83, Cannon-street, F.C. 4, and Henry 
Stanley Ho!brook, of 34, Lancaster-road, Rugby. " 

rhis invention consists in arranging the windings of a reactor 
so that the terminals are at the maximum distance apart, and 
also in sectionalising the winding and interconnecting the sec- 
tions so that eddy currents are greatly reduced. A high voltage 
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! 
magnetic field around the ring. There are five other illustrations. 
' une 4th, 1923. 


190,923. January 9th, 1922. 
or Gasgous Mrxtures, FE. C. R. Marks, 57, Lincoln's Inn- 
fields, London. 


mixture of gases is compressed by the machine A and cooled 
by the pre-cooler B, after which it is delivered to the coil C of 
the heat exchanger. The gases flow on to the rectifying column 
D, into which they are discharged after passing through the 
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expansion valve E. The uncondensed gas passes away by the 
pipe F, while the mixed liquids of the two gases collect in the 
kettle G. Here the more easily gasified of the two liquids is 
hoiled off by the heat coming from the coil H that forms a part 
of the coil C, and therein lies the chief claim of the invention. 
The liquid of the lower boiling point goes away by the pipe J and 
| als@ passes through the heat exchanger.—-January 4th, 1922. 
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| Forthcoming Engagements. 





Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 

INSTITUTION OF MECHANICAL ENGINEERS.—-Storey's-gate, 
8.W. 1. Adjourned discussion on symposium of papers on 
* Indicators,” 6 p.m. 

Juntor InstirvuTion oF ENoivegrs.—39, Victoria-street, 
S.W. 1. Lecture, “ The Effect of Temperature on the Pro- 
perties of Engineering Materials,” by Professor F. C. Lea. 
7.30 p.m. 

Roya Institution or Great Brirarn.-Albemarle-street, 
Piceadilly, W. 1. Discourse: ‘‘ Rothamsted and Agricultural 
Science,”’ by Sir John Russell. 9 p.m. 

West Bromwicu Enoineerine Society.—Technical School, 
West Bromwich. Paper: * Wireless Telephony,” by Mr. H. 
Littley. 7.30 p.m, 

MANCHESTER AssOcIATION OF ENGINEERS.—The City Art 
Gallery, Mosley-street, Manchester. Conversazione. 7.30 p.m. 

Puysicat Socrety or Lonpon.—Imperial College of Science» 
South Kensington, 8.W. 7. Annual general meeting. 5 p.m. 

INSTITUTION OF CiviL ENGINEERS : YORKSHIRE ASSOCIATION. 

Royal Victoria Station Hotel, Sheffield. Paper, “ Aerial 
Ropeways,” by Mr. 8. E. Fedden. 7 p.m. 


SATURDAY, FEBRUARY 10rn. 


Institution oF Crivin Encingers.—Students’ visit to the 
Greenford factory of J. Lyons and Co., Limited. 


Nortu or ENGLAND INSTITUTE OF MINING AND MECHANICAL 
EncriveEers.—The Institute, Newcastle-upon-Tyne. Papers: 
‘The Elimination of Power Losses and other Sources of Waste 
in Mines by the Use of Ball and Roller Bearings,” by Messrs. 
K. C. Appleyard and A. W. Macaulay; “ Abstract of Recent 
American Coal-dust Experiments,” by Professor Henry Louis. 
2 p.m. 


MONDAY, FEBRUARY 12rx. 


Kine’s Cottece Enorneerine Socrery.—Institution of 
Electrical Engineers, Savoy-place, Victoria Embankment, 
W.C. 2. Second anniversary meeting. Paper, ‘The Develop- 
ment of the Electrical Supply Industry,” by Mr. C. H. Wording- 
ham. 5.30 p.m. 


TUESDAY, FEBRUARY 13rs. 


InstTiTUTe oF Marine Encineers.—85-88, The Minories, 
Tower-hill, E.1. ‘ Internal Combustion and Economy,” by 
Mr. T. D. Madsen. 6.30 p.m. 


INsTITUTE OF INDUSTRIAL ADMINISTRATION.—London School 
of Economics, Houghton-street, Aldwych, W.C. 2. Lecture : 
“Practical Hints on Buying and Selling,” by Mr. F. Mott. 
8 p.m. 
Institute oF TRANSPORT.—Institution of Electrical Engi- 
neers, Savoy-place, Victoria Embankment, W.C.2. Metro- 
politan Graduate and Student Society Meeting. Paper: “ Rail- 
way Rules and Regulations,” by Mr. B. Wagenrieder. 6 p.m. 
INSTITUTION OF PETROLEUM TECHNOLOGISTS.—Royal Society 
of Arts, John-street, Adelphi, W.C. 2. Paper, “Some Prac- 
tical Notes on Oil Pumping,” by Mr. G. W. E. Gibson. 5.30 p.m. 
InsTITUTION oF ELectricaL Enorvgers: ScorrisH CENTRE. 
—207, Bath-street, Glasgow. Paper, “Some Problems in High- 
speed Alternators and their Solution,” by Mr. J. Rosen. 7.30 p.m. 
Juw~ion IwnstiruTion or Ewnotngeers: Nortu-Eastern 
Sxction.—Armstrong College, Newcastle-upon-Tyne. Paper, 
“ Notes on Shop Management,” by Mr. L. C. Edmondson. 
7.15 p.m. 





reactor made in accordance with one of the schemes described 
in the specification is shown. The direction of the windings is 
such that the two parts assist each other in the production of a 





Insti*vu"IoN oF Crvit Encrveers.—Great Georze-street, 
Westminster, 8.W.1. Continued discussion on “ Wind-Pres- 


APPARATUS FOR THE SEPARATION | 


: . > wat | This specification covers an improvement in the processes | 
of a vessel B containing the mixed sand and water directs its jet | used for the production of very low temperatures and the 
stream axially through a usual combining tube C. In the throat | separation of gases by means of those temperatures. The 


MANCHESTER GEOLOGICAL AND Minine Soctery. —Queen’s 
Chambers, 5, John Dalton-street, Manchester. Presidential 
address by Sir T. R. Ratcliffe-Ellis. Paper, “‘ Further Notes on 
Machine Mining in a Thin Seam,” by Mr. H. O. Dixon. 3 p-m 


WEDNESDAY, FEBRUARY lérn. 


AssociaTION OF ENGINEERS-IN-CuAaRGE.—St. Bride’s Insti- 
tute, Bride-lane, Fleet-street, E.C. 4. Paper, “ Hydraulic and 
Electric Lifts,” by Mr. C. H. J. Day. 7.30 p.m. 

InstituTION or Srruerurat Enomneers: Lancaswire anp 
| Carsurre Brance. Engineering Laboratory, Victoria Univer- 

sity, Coupland-street, X hester. iscussion on Mr. A. §. 
Spencer's paper: “ An Investigation on the Theory of Flexural 
Resistance.” 7.15 p.m. 


InstrruTs oF Metats : Norta-East Coast Locat Section. 
Armstrong College, Newcastle-upon-Tyne. Discussion 7.30 p.m. 

Royat Society or Arts.—John-street, Adelphi, W.C. 2. 
‘The Durability of Refractories,” by Mr. W. J. Rees. 8 p.m. 

InsTITUTION OF AUTOMOBILE ENGINEERS. 
Mechanical Engineers, Storey’s-gate, S.W. 1. 





Institution of 
Paper, “ High 


speed Oil Engines,’’ by Mr. J. L. Chaloner. 7.45 p.m. 
InstiruTION oF Crvit ENGINeERS.—Great Ge>rge-street 
Westminster, 8.W. 1. Paper, “The Production, Enrichment 


and Purification of Water Gas,” by Mr. J. G. Kimber. 6 p.m 


E.ectro-Harmenitc Socrety.—Caxton Hall, Westminster 
S.W. 1. Concert. 8 p.m. 


THURSDAY, FEBRUARY l15ru. 


Royat AgronavuticaL Soctety.—-Royal Society of Arts, 
John-street, ie W.C. 2. “ The Practical Aspects of the 
Seaplane,” by Wing-Commander T. R. Cave-Brown-Cave. 
5.30 p.m. 

Institution oF Etecrrical Enorneers.-Savoy-place 
Victoria Embankment, W.C.2. Paper, “Some Problems in 
High-speed Alternators and their Solution,” by Mr. J. Rosen 
6 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS. —-28, Victoria-street 
S.W. 1. London Graduates’ meeting. Paper, * Tractors," by 
Mr. E. L. Every. 8 p.m. 

IngTrTCTION OF MecHanticat Enoixters.—Conversazione at 
the City and G: ilds Engineering College, South Kensin ton 
9 o'clock. ; 


FRIDAY, FEBRUARY léru. 


InsTITUTION OF ENGINEERING INsPrecTION.--Royal Society 
of Arts, John-street, Adelphi, W.C. 2. Paper, ** Chemical Inspec 
tion as it Is and as it Should Be,” by Mr. H. T. F. Rhodes. 
7.30 p.m, 

Junior Instirution or ENGINEERS.—39, Victoria-street, 
S.W. 1. Lecturette: ‘‘ Notes on Some Insulating Materials.’ 
by Mr. T. L. Allison. 7.30 p.m. 


INstiruTION oF MECHANICAL ENGINEERS.—Storey's-gate, 
S.W. 1. Annual general meeting. ‘‘ Some Mechanical Problems 
in the Rubber Industry,”’ by Mr. H. C. Young. 6 p.m. 

InstiruTe oF Metats: Swansea Locat Sectron.—Univer 
sity College, Singleton Park, Swansea. Paper, ‘‘ Research and 
Industry,’ by Mr. F. C. A. H. Lantsberry. 7.15 p.m. 

Roya. Instrrvution or Great Brrraix.—Albemarie-street, 
Piccadilly, W. 1. Discourse, ‘‘ Muscular Exercise,"’ by Professor 


A. V. Hill. 9 p.m. 
SATURDAY, FEBRUARY 17rs. 
West Yorksurre Merattvreicat Socrery.—Technical 


College, Bradford. ‘* Cast Iron,” by Mr. E. Adamson. 7 p.m. 


Jumion InstiruTion or Enoiveers.—Visit to the buildings 
in course of construction at Wembley for the British Empire 
Exhibition. 2 p.m. 


MONDAY, FEBRUARY 19ru. 


INSTITUTION OF AUTOMOBILE ENGINEERS : ScoTTisH CENTRE. 
—Royal Technical College, Glasgow. Paper, “‘ High-speed Oil 
Engines,” by Mr. J. L. Chaloner. 7.30 p.m. 

InstTiITUTION oF AvTOMOBILE ENorIveERs.—-The College, 
Loughborough. Loughborough Graduates’ meeting. Paper, 
“ The Process of Ignition,” by Mr. A. P. Young. 7 p.m. 

TUESDAY, FEBRUARY 20rs. 

InstiTuTION oF Execrricat Enorvgrrs: Norra MIDLAND 

Crentre.—The Metropole, King-street, Leeds. Paper: ‘ Some 
Problems in High-speed Alternators and their Solution,” by 
Mr. J. Rosen. 7 p.m. 
InstiTuTe or Transport.—lInstitution of Electrical Engi- 
neers, Savoy-place, Victoria Embankment, W.C. 2. Graduates’ 
and Students’ lecture: ‘‘ Modernisation of Passenger Railway 
Stations,” by Messrs. F. Bushrod and J. F. 8. Tyler. 5.30 p.m. 
LysTITUTION OF AUTOMOBILE ENGINEERS.—Broadgate Café, 
Coventry. Meeting of the Coventry Graduates. Paper, ‘“‘ Motor 
Frames,” by Mr. B. W. Dawkins. 7.45 p.m. 


WEDNESDAY, FEBRUARY 2ist. 
INSTITUTION OF AUTOMOBILE ENGINEERS : WOLVERHAMPTON 


Centre.—Star and Garter Hotel, Wolverhampton. Paper, 
“* The Technique of Calculation,” by Mr. James Watt. 7.30 p.m. 


InstiruTION oF AvTomMOoBILE EncoixeeRs.—Chamber of 
Commerce, New-street, Birmingham. Birmingham Graduates’ 
meeting. Paper, “‘ Springing Systems for Cars,” by Mr. E. N. 
Salmon. 7.30 p.m. 

InstrruTION oF AvuTomMoBILE ENortneers.—Institution of 
Mechanical Engineers, Storey’s-gate, S.W. 1. Informal meeting. 
7.30 p.m. 

University or Lonpon.—Institution of Electrical a 
neers, Savoy-place, Victoria Embankment, W.C.2. “The 
Control of the Speed and Power Factor of Induction Motors.” 
Lecture I., “ Characteristics of the Induction Motor, &c.,” by 
Professor Miles Walker. 5.15 p.m. 


THURSDAY, FEBRUARY 22np. 


InsTITUTION oF STRUCTURAL ENGINEERS.—Denison House, 
296, Vauxhall Bridge-road, 8.W.1. Paper: ‘Shear Resist- 
ance,” by Mr. E. Godfrey ; will be read by Mr. H. K. Dyson. 


7.30 p.m. 
FRIDAY, FEBRUARY 23rp. 


Junior InstITuTION oF ENGINEERS.—39, Victoria-street, 
S.W. 1. Lecturette, “‘ Characteristics, Operation and Main- 
tenance of Underground Cables,” by Mr. A. J. Tracey. 7.30 p.m. 


MONDAY, FEBRUARY 26rs. 


InstTiITUTION OF MercHANICAL EnoinerRs: GRADUATES’ 
Section, Lonpon.—Storey’s-gate, 8.W.1. Annual lecture, 
“ Photo-elastimetric Researches on Mechanical Engineering 
Problems,” by Professor E. G. Coker. 7 p.m. 


TUESDAY, FEBRUARY 27rTx. 
InstrruTe oF Marine Enorneers, 85-88, The Minories, 
Tower Hill, E.1. ‘ Auxiliary Machinery,” by Engineer- 
Commander R. Beeman. 6.30 p.m. 
InstiruTIon oF Crvi. Encingeers: YORKSHIRE AssOcIA- 
TI0oN.—Philosophical Hall, Leeds. Lecture, ‘“* Engineering 





sures, and Stresses caused by the Wind on Bridges.” 6 p.m. 


Factory Organisation,” by Sir Henry Fowler. 7.30 p.m. 
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